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AESTHACT 

The  Commandant  of  the  Coast  Guard  recently  expressed 
concern  over  the  inadequate  support  of  uniform  iteas  to 
Coastguardsmen.  This  thesis  is  in  response  to  this  concern 
and  proposes  a  periodic  inventory  model  which  can  be 
expected  to  provide  effective  inventory  aanageaent  of 
clothing  facilities.  The  proposed  model  offers  iaprcveaents 
by  forecasting  deaand  in  order  to  minimize  stock  outages  and 
by  increasing  customer  satisfaction  through  increased 
service  levels.  The  proposed  inventory  control  model  has 
been  developed  in  two  parts,  one  for  forecasting  recruit 
demands  and  the  ether  for  sales  demands.  While  the  first 
part  of  the  inventory  model  is  only  applicable  at  the  Cape 
Hay  Training  Center,  the  second  can  be  used  -throughout  the 
Coast  Guard  and  is  offered  as  a  partial  solution  to  the 
uniform  support  problems. 
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I.  II IBODOCTIOB 


Inventory  management  and  inventory  problems  are  coaoon 
to  all  organizations.  Inventory  management  does  not  add  any 
value  to  the  aerchandise  per-se,  but  value  is  obtained  by 
virtue  o?  the  existence  of  the  inventory,  its  availability 
and  its  aoveaent  at  the  right  time  to  the  right  place. 

Providing  the  right  sized  uniforms  in  the  proper  quan¬ 
tity  to  each  member,  is  the  goal  of  the  Coast  Guard*s 
clothing  and  small  stores  system. 

However,  lack  of  adequate  uniform  support  has  been  the 
single  most  constant  criticism  of  the  coast  Guard  clothing 
system  by  both  enlisted  and  officer  personnel  since  the 
adoption  cf  the  Coast  Guard  uniform  eight  years  ago. 
Complaints  about  poor  clothing  system  support  have  run  the 
f»amut  from  the  retail  outlet  always  being  out  of  stock  cf  a 
popular  size  item  to  the  lack  of  a  dress  uniform  for  a  new 
recruit.  The  complaints  have  become  so  numerous  that  the 
Commandant  cf  the  Coast  Guard  stated  in  his  annual  State  cf 
the  Ccast  Guard  Address  on  January  20,  1983,  "I  want  to 
solve  the  uniform  problems  promptly”  [Bef.  1].  In  order  to 
alleviate  the  clothing  support  problems  the  commandant 
initiated  a  review  of  uniform  logistics  and,  as  an  immediate 
measure  cf  relief,  established  a  centrally  operated,  ”tuned 
up”,  mail  order  system  [Bef.  1}. 

Hany  reviews  of  the  clothing  support  system  by  bcth 
local  commands  and  Ccast  Guard  Headquarters  (G-FLP)  have 
been  conducted  in  order  to  identify  and  solve  the  problems 
of  the  clothing  system.  The  most  recent  raview  occurred  in 
April  of  1983  by  the  staff  of  Commandant  (G-FLP)  [Bef.  3]. 
Some  of  the  problems  that  were  discovered  are  service  vide; 
such  as,  limited  manpower  resources  and  shrinking  budget 
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authorizations.  Other  problems  that  were  discovered  are  as 
a  result  cf  poor  operating  policies;  such  as  the  clothing 
system  did  not  always  have  a  standard  requirement  for 
capturing  and  using  demand  history  for  forecasting  purposes, 
toother  problem  was  that  the  clothing  inventory  management 
schemes  were  as  numerous  and  diverse  as  the  clothing  locker 
locations  because  each  facility  is  managed  at  the  local 
level.  Finally,  there  has  been  a  general  lack  of  management 
interest  and  support  from  all  levels  of  command  because  the 
clothing  support  system  problems  were  considered  to  be  "back 
burner"  issues  [Bef.  2]. 

Fortunately,  the  science  of  inventory  management  is  well 
developed  outside  of  the  Coast  Guard  clothing  system  and 
techniques  are  available  which  can  provide  immediate 
improvements.  As  a  consequence,  this  thesis  proposes  an 
inventory  model  for  the  management  of  clothing  inventories 
which  is  quite  contemporary,  in  addition  to  being  easy  to 
use. 

The  objective  of  this  thesis  is  to  suggest  improvements 
to  the  Coast  Guard  clothing  and  small  stores  inventory 
management  system.  In  particular,  it  presents  a  system 
inventory  control  model  for  deciding  how  much  and  when  to 
order.  It  also  outlines  the  steps  required  for  successful 
implementation.  Inventory  control  models  for  individual 
clothing  lockers  are  also  proposed. 

The  background  of  the  clothing  system  and  a  discussion 
of  the  current  clothing  operation  is  given  in  Chapters  II 
and  III  respectively  so  that  the  reader  will  gain  an  insight 
into  the  shortcomings  of  the  existing  system.  Chapter  IV, 
which  is  a  discussion  of  how  demand  and  ordering  data  was 
obtained  and  analyzed,  provides  the  necessary  basis  for  the 
development  of  the  appropriate  inventory  control  model. 
Chapter  V  then  presents  the  proposed  inventory  control  model 
for  management  of  the  clothing  system.  Finally,  chapter  VI 


presents  conclusions  and  recommendations  about  the  iipleoen- 
taticn  issues  of  the  proposed  aodel. 
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II.  BACKGB0U1D 

A.  COiSI  GUABD  UHIFCBH  BISTOBT 

Pricr  tc  1975,  the  United  States  Coast  Guard  (CG)  did 
not  have  its  own  distinctive  unifora.  Instead  it  modified 
the  O.s.  Navy  unifora  with  various  insignia  in  order  to  meet 
the  unifora  needs  of  the  service.  As  a  benefit  of  using  the 
Navy's  unifora,  the  Coast  Guard  clothing  facilities  did  not 
need  to  concern  themselves  with  anticipating  custoaer  demand 
for  unifcras.  Their  primary  operating  concern  was  to  keep 
enough  stock  on  hand  to  satisfy  immediate  needs.  This  style 
of  clothing  management  was  prevalent  because  of  the  belief 
that  if  uniforms  were  needed  they  could  always  be  obtained 
from  the  Navy  on  short  notice.  Additionally,  those  Coast 
Guard  personnel  that  were  located  reasonably  close  to  a  Navy 
base  shopped  at  the  Navy  clothing  facility  in  lieu  of  the 
Coast  Guard  fecility  because  of  convenience  and  a  larger 
merchandise  selection. 

In  1S75  the  Coast  Guard  shifted  to  its  own  distinctive 
blue  unifora,  affectionately  known  as  "Bender  Blues,"  after 
the  Commandant  who  ordered  the  change,  ADH  Chester  A. 

Bender,  0SCG(Het.).  Soon  after,  the  Coast  Guard  clothing 
facility  managers  began  to  realize  the  complexity  of 
clothing  and  snail  stores  management.  This  clothing  support 
system  was  a  minor  concern  of  managers  since  complaints 
about  uniform  availability  were  minimal.  Because  there 
appeared  no  reason  tc  do  so,  no  effort  had  been  made  to 
capture  demand  history  or  economize  operational  costs. 
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B.  COAST  GUARD  CLOT BIIG  FACILITIES 

Currently  there  are  over  twenty  clothing  facilities, 
also  known  as  clothing  lockers  which  provide  clothing 
support  tc  Coast  guar  dsaen.  These  are  independently  managed 
and  operated  at  the  local  level.  Three  of  the  twenty,  are 
aajor  clothing  facilities  and  are  located  at  each  of  the 
following  training  centers:  USCG  Academy,  Mew  London,  Conn., 
OSCG  Recruit  Training  Center,  Cape  Bay,  H.J.,  and  OSCG 
Reserve  Training  Center,  Yorktown,  Virginia.  The  major 
training  centers  are  primarily  concerned  with  initial  issue 
cf  male  and  female  seabags  to  new  recruits  and  secondarily 
concerned  with  retail  sales.  The  recruit  seabags  contain 
all  of  the  necessary  uniform  items  and  accessories 
prescribed  by  Commandant  (G-P)  that  go  into  making  up  the 
uniform  wardrobe  of  Coast  Guard  personnel. 

Of  the  remaining  17  facilities  there  is  at  least  one 
clothing  locker  in  each  of  the  twelve  Coast  Guard  Districts. 
The  remainder  are  at  selected  Headquarter's  units  such  as 
the  Coast  Guard  Yard  and  various  Support  Centers.  These 
District  and  headquarters  facilities  are  primarily  concerned 
with  providing  for  retail  sales  of  uniform  items.  Their 
customers  includes  active  duty  personnel,  retired  Coast 
Guard  members.  Coast  Guard  Reservists,  and  Coast  Guard 
Auxiliarists. 

The  clothing  facility  at  USCG  Training  Center,  Cape  Bay, 
M.J.  has  the  sole  responsibility  for  processing  mail-order 
purchases  of  uniforms  and  accessories. 

Clothing  items  currently  stocked  in  the  clothing  lockers 
include  those  items  which  make  up  the  male  and  female 
seabags  plus  the  necessary  range  of  rating  badges  and 
devices  required  to  be  worn  on  the  uniform  as  well  as  seme 
limited  optional  items  that  have  been  authorized  for  wear 
such  as  cold  weather  hats  and  sweaters. 
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C.  FUNDING  INFORHATICN 


The  Coast  Guard  obtains  funds  for  its  clothing  and  snail 
stores  through  the  Ccast  Guard  Supply  Pund  which  is  author* 
ized  by  14  osc  650.  The  Supply  Pund  Account  for  uniforms  is 
defined  as  fellows: 

SUPPLY  ACCOUNT  81.00  -  CLCTHIN<?  AND  SHALL  STORES. This 
inventory  consists  of  unifori  it9ms  and  accessories  fer 
issue/sale  to  regular, reserve  and  retired  Coast  Guard 
■enters  and  Coast  Guard  Auxilary  [Bef.  6]. 

The  Supply  Pund  is  a  '’revolving11  fund  account  which 
operates  by  financing  the  procurement  of  material  and 
replenishes  itself  with  the  revenue  collected  from  retail 
sales.  For  recruit  issue  items  the  fund  revolves  in  the 
following  Banner:  as  inventory  is  consumed  (issued)  it  is 
charged  tc  an  operating  expense  account  for  Active  Duty 
personnel,  01.00,  and  the  costs  are  credited  to  the  81.00 
Clothing  and  Snail  Stores  account.  The  active  duty 
personnel  account  is  Fart  of  the  annual  Coast  Guard  oper¬ 
ating  appropriation  authorized  by  Congress,  while  the  supply 
fund  is  authorized  separately. 

Each  clothing  facility  orders  its  uniforms  directly  from 
the  wholesale  source,  DPSC,  as  there  is  no  designated 
Inventory  Control  Point  (ICP)  for  uniforms.  Funds  for 
payment  of  uniforms  revolve  through  the  Headquarters  managed 
Supply  Fund,  81.00,  tc  DPSC. 

Each  clothing  facility  is  authorized  to  stock  sufficient 
uniform  items  in  order  that  the  total  inventory  value  does 
not  exceed  a  pre-established  dollar  ceiling  set  forth  by 
USCG  Headguarters  Commandant  (G-PLP)  .  In  any  case,  the 
value  of  inventory  should  not  exceed  the  historic  demand 
figure  fer  a  three  Berths'  supply  of  uniforas  and  accesso¬ 
ries  (Ref.  4 ]•  As  leng  as  the  clothing  facility  is  kept  at 
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or  below  the  established  ceilicg  value  of  inventory  the 
local  command  can  operate  the  facility  as  it  sees  fit.  In 
particular,  each  coasand  has  considerable  freadoa  to  deter* 
sine  the  type  and  quantity  of  each  itea  it  wishes  tc  keep  on 
hand. 

D.  THE  USD  FOH  1  STUDY  OP  COAST  GUARD  CLOTHING  FACILITIES 

The  current  operating  policy  of  clothing  facilities  is 
set  fcrtb  in  the  CG  Comptrollers  Manual  as  follows: 


It  is  the  Coast  Guard  policy  to  provide  each  Coast  Guard 
recruit  a  complete  seabag  or  uniform  items  as  prescribed 
by  Commandant  (G-P).  Further,  the  Coast  Guard  will 
provide  an  effective  means  by  which  each  member  may 
replace  items  or  segment  his  uniform  requirements 
|[  B6f  e  5  ]  • 


It  is  the  last  sentence  in  this  policy  statement  which 
has  caused  an  on  going  problem.  Since  the  change  to  the  new 
uniforms  Commanding  Officers  of  remotely  located  Coast  Guard 
units  have  complained  that  their  enlisted  crew  members  were 
unable  to  conveniently  replace  worn  out  working  uniforms 
through  the  existing  clothing  support  system.  It  seems  that 
the  desired  uniform  item  was  either  not  stocked  at  all  cr 
always  on  back  order.  In  some  isolated  cases, 

Coastguardsmen  had  resortad  to  buying  Coast  Guard  look-alike 
utility  work  clothes  from  Sears  in  order  to  satisfy  their 
uniform  needs. 

The  plans  for  first  issue  of  the  new  uniform  were  well 
thought  cut  and,  as  a  result,  the  problem  of  replacement 
sales  did  not  start  to  materialize  until  several  years  later 
when  the  initial  issues  started  to  wear  out.  By  1978, 
clothing  facilities  had  to  satisfy  both  the  demand  fer  new 
issues  tc  recruits  as  well  as  the  demand  for  replacement 
sales.  The  clothing  support  system  was  forced  to  react  to 
this  new  demand.  In  spite  of  efforts  by  Headquarters  and 
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the  clothing  facilities  the  feeling  of  poor  support  prevails 
at  aany  local  coaaands. 

In  order  to  address  the  need  for  a  review  of  the 
clothing  and  snail  stores  systea  an  analysis  of  the  opera¬ 
tions  of  the  USCG  Training  Center  Cape  May,  Mew  Jersey, 
Clothing  facility  was  conducted.  This  facility  was  selected 
because  it  is  the  largest  clothing  operation  in  the  coast 
Guard  and  would  therefore  has  the  largest  data  base.  It  was 
also  felt  that  the  Cape  May  facility  was  best  for  analysis 
because  any  deaand  history  that  was  available  would  include 
inforaaticn  froa  recruit  issues,  retail  sales  and  aail  crder 
sales.  A  discussion  of  the  Cape  May  clothing  facilities' 
current  operations  and  inventory  nanagenent  procedures  are 
presented  in  Chapter  III. 
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III.  £01HgJT  aQIllMG  QgBHAHOBS  AID  INTBN.SQHI  §TgTEB 


A.  FCLICI  GUIDANCE 

The  clothing  inventory  policies  discussed  will  be  those 
that  have  been  promulgated  by  CG  Headquarters  and  adapted 
for  use  by  OSCG  Training  Center  Cape  Hay,  New  Jersey.  The 
existing  policy  stateoent  is  composed  of  two  sentences  and 
is  treated  in  twc  parts.  The  CG  Comptroller's  Hanual 
states: 

It  is  the  Coast  Guard  policy  to  provide  each  Coast  G\iard 
recruit  a  complete  seabag  or  uniform  items  as  prescribed 
by  Commandant  (G-P)  [Ref.  6:  p.  f-4-19]. 

The  above  is  interpreted  as  the  objective  for  initial 
clothing  issues  to  new  recruits  while  the  following  is 
interpreted  as  the  objective  for  retail  clothing  sales: 

The  Coast  Guard  will  provide  an  affactive  means  by  which 
each  member  may  replace  items  or  augment  his  uniform 
requirements  [Ref.  6]. 

These  twc  policy  sentences  have  been  treated  as  separate 
managerial  objectives  with  separate  operating  methods. 
However,  they  have  their  effectiveness  measured  in  terms  of 
satisfying  the  whole  policy. 

B.  BECBOIT  SEABAG  ISSUES 

Both  male  and  female  recruits  are  issued  their  uniforms 
in  twc  parts.  The  first  issue  of  clothing  takes  place 
during  the  recruits'  first  week  of  training  and  primarily 
consists  of  basic  clothing  and  working  type  uniforms.  The 
initial  issue  comprises  approximately  54%  of  the  total 
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dollar  value  of  the  seabag.  Several  weeks  later,  the 
recruit  receives  the  second  issue  of  clothing.  The  delay  in 
receiving  all  of  the  unifora  iteas  is  based  in  part  on  the 
fact  that  if  any  significant  body  weight  loss  was  to  occur 
it  would  have  happened  by  the  third  week  of  training. 
Draaatic  recruit  body  weight  loss  can  result  in  ill  fitting 
uniforas  and  increased  tailoring  costs.  Also  by  the  third 
week  of  training  it  is  relatively  certain  that  a  recruit 
will  ccaplete  basic  training  and  not  be  discharged.  Rhen  a 
recruit  is  discharged,  the  uniforms  that  were  issued  to  hia 
or  her  cannot  be  reissued.  Thus,  if  a  recruit  is  discharged 
prior  to  the  second  issue,  the  Coast  Guard  realizes  $245.84 
in  uniform  savings.  Appendix  A  provides  the  list  of  iteas 
in  the  first  and  seccnd  issues. 

C.  Of  EH  THE  COUNTER  SALES 

The  Cape  Hay  clothing  facility  is  open  for  retail  sales 
during  the  normal  work  week  except  for  those  periods  when 
recruits  are  receiving  their  firsx  or  second  issues.  The 
clothing  facility  is  open  on  selected  weekends  for  CG 
Reserve  and  Auxilary  business. 

Additionally,  the  Cape  Hay  clothing  facility  is  the  sole 
point  for  processing  mail  orders  of  uniforas.  nail  orders 
are  paid  for  by  check  or  by  having  the  amount  due  deducted 
from  the  member's  pay.  All  mail  orders  for  clothing  must  be 
processed  within  two  working  days,  this  includes  notifying 
the  member  if  the  item  or  iteas  ara  out  of  stock  or  on  back 
order  [Bef.  6]. 


D.  IHTEETCBT  PBOCEDOBES  AT  CAPE  BAY 
1.  Before  ii22 

Prior  to  1981,  the  Cape  May  clothing  locker  used  a 
"tariff"  systee  for  ordering  uniforms.  The  tariff  system 
was  developed  using  two  years*  worth  of  issuing  history  in 
order  to  calculate  the  total  number  of  issues  and  sales  for 
that  period.  The  total  figure  was  computed  for  each  size  of 
each  item  in  both  the  men's  and  women's  seabags  (about  1200 
line  items)  .  A  factor  for  each  size  of  each  item  was  also 
calculated  by  figuring  out  what  fraction  each  size  was  cf 
the  total  demand  fcr  that  item.  The  following  example 
illustrates  the  calculation: 


:hree 

1020, 


S^abag  item:  Whit®  gloves.  Whita  gloves  come  jn  th 
sizes,  small,  medium  and  large.  There  were  320,  1 
660  respective  issues  of  these  gloves  over  a  two  yea_ 
period.  The  total  gloves  issued  were  2,000  (320  *  1020 
660).  Converting  each  size  to  a  fraction  of  the  total 
yeilds;  sxall  *  0.  16  medium  *  0.51  and  large  *  0.33 


and 


Appendix  B  presents  a  detailed  breakdown  of  the  tariffs  for 
the  items  in  the  men's  and  women's  seabags. 

Use  of  the  tariff  system  was  based  upon  receiving 
advance  notice  of  the  number  of  expected  recruits  fcr  a 
given  training  period.  For  example,  if  it  were  known  that 
100  recruits  were  going  to  be  inducted  for  a  given  mcnth, 
then  the  clothing  personnel  could  calculate  the  proper  quan¬ 
tity  of  items  to  order  by  multiplying  the  tariff  percentage 
times  the  number  of  anticipated  recruits.  The  following 
example  in  Table  I  is  a  good  representation  of  how  the 
system  worked  for  an  induction  of  100  recruits.  One  sweater 
is  issued  tc  each  female  recruit. 


19 


T  ABLE  I 

Tariff  System  Exaaple 


ITEM 

SLU 

TAB  IFF 

B BCR  PITS 

ISSUE  OTY 

OBDJJB 

Sweater 

si 

30-32) 

.  31 

100 

1 

31 

(female) 

w 

M| 

34-36) 

.57 

100 

1 

57 

LI 

38-40) 

.  10 

100 

1 

10 

n 

XU 

42-44) 

.02 

100 

1 

2 

although  the  old  factor  system  was  awkward  to  use 
when  it  was  first  implemented,  its  use  today  could  be 
greatly  simplified  by  using  one  of  the  many  inexpensive 
mini-computers  currently  available.  The  development  proce¬ 
dure  for  the  old  factors  is  the  same  procedure  used  to 
develop  the  new  probabilities  for  the  proposed  model.  (See 
Appendix  C  and  D  for  the  new  probability  factors.)  It 
should  be  noted  that  there  is  a  tendency  for  the  factors  to 
become  obsolete  if  they  are  not  periodically  reviewed. 
According  to  the  cape  Bay  Clothing  Locker  Manager,  the  old 
factors  were  not  updated  while  they  ware  in  use  (Bef.  8]. 

The  old  factors  for  men's  Ball  caps  and  Garrison 
caps  were  plotted  against  the  new  probabilities  for  those 
items  in  crder  to  see  if  any  significant  changes  had 
occurred  since  the  old  factors  were  developed  five  years 
ago.  As  can  be  seen  in  Pigure  3.1  there  is  very  little 
difference  for  Ball  caps  but  the  probabilities  for  Garrison 
caps  varied  somewhat  more.  It  is  felt  that  the  new  prob¬ 
ability  factors  are  acre  representative  of  current  trends 
since  it  was  developed  from  aor9  recent  data.  Therefore, 
the  new  probability  factors,  which  are  based  exclusively  on 
the  empirical  data,  will  be  used  throughout  the  proposed 
model. 
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SALLCAP  f  OUO  FACT  O  a. 

&AU.CAP,  N6V0  PROBABILITY 
CARR] SDN  CAP,  QLb  FACTOR. 
6ARRiS0N  CAP  NEW  .PRORAB  IUTY 


Figure  3.1  Comparison  of  Old  Factors  and  lev  Probabilities. 

According  to  the  Clothing  Manager  at  the  Cape  May 
clothing  facility  the  old  tariff  systea  worked  satisfacto¬ 
rily  as  long  as  he  had  advanced  knowledge  of  the  anticipated 
recruit  lead  [Bef.  7  ].  The  reason  for  the  shift  away  froe 
using  the  factor  systea  is  discussed  in  the  next  section. 
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2.  Current  Inventory  Procedures 

Beginning  in  the  fall  of  calendar  year  1981,  some 
disruptions  in  the  information  floe  of  anticipated  recruit 
loads  occurred  due  tc  fluctuations  in  the  annual  coast  Guard 
budget.  Since  Personnel  vas  unsure  of  their  budget, 
recruiting  was  conducted  at  minimum  levels  and  no  schedule 
of  anticipated  recruits  was  aade  until  later.  As  a  result 
of  the  interruption  in  information  flow  the  Clothing  Manager 
dropped  the  tariff  system  in  favor  of  a  simpler  system  that 
did  net  rely  on  recruiting  input  [Ref.  8]. 

The  current  system  of  inventory  management  is  a 
perpetual  inventory  system  based  on  the  philosophy  of 
Economic  Order  Quantity  (EOQ)  and  is  referred  to  as  the 
"Hi-Lc"  system  by  Cape  May  personnel.  Hi-Lo  inventory 
management  calls  for  the  clothing  manager  to  establish 
maximum  and  minimum  levels  of  stock  based  on  his  experience. 
Then  all  that  needs  tc  be  dene  when  the  level  of  stock  falls 
to  the  minimum  is  to  order  sufficient  stock  to  bring  the 
level  back  up  to  the  maximum. 

E.  CRITIQUE  OF  CURREHT  IIVBBTORT  METHODS 

A  perpetual  system  of  inventory  management  requires  that 
there  be  a  continual  review  or  observation  of  the  inventory 
levels  [Ref.  10].  Hcwever,  there  is  no  current  mechanism 
for  perpetually  recording  clothing  issues  or  sales.  In 
addition,  the  only  required  mechanism  for  recording  the 
inventory  level  is  the  quarterly  physical  inventory.  The 
cnly  observation  of  inventory  levels  is  when  the  clothing 
locker  personnel  visually  inspect  the  inventory  bins.  The 
current  system  of  quarterly  recordings  of  inventory  levels 
are  indicative  of  a  periodic  model  rather  than  a  perpetual 
model. 
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Perpetual  systems  of  inventory  management  are  extremely 
useful,  if  used  properly,  and  could  be  easily  applied,  ■to  the 
operations  at  the  Cape  May  clothing  facility.  Some  advan¬ 
tages  of  a  perpetual  inventory  nodal  are: 

1.  The  order  size  is  known. 

2.  Allows  eanageaent  tg  know  as  quickly  as  possible 
when  the  reorder  point  is  reached. 

3.  Safety  stock  is  only  needed  for  the  lead  time  period. 

4.  There  is  relative  insensitivity  to  forecast  and 
parameter  changes  [Ref.  9:  p.  385.] 

However,  it  should  be  noted  that  perpetual  systems  cf  inven¬ 
tory  management  also  have  the  following  weaknesses: 

1.  If  managers  do  not  take  the  time  to  study  inventory 
levels  of  individual  items,  order  quantities  tend  to 
be  established  by  clerks. 

2.  Reorder  points,  order  quantities,  and  safety  stock 
levels  may  not  be  restudied  or  changed  for  years. 

3.  Delays  in  posting  transactions  can  render  the  system 
useless  for  management  control. 

4.  Clerical  errors  or  mistakes  in  posting  transactions 
can  make  the  system  impotent. 

5.  Numerous  independent  opders  can  result  in  high 
transportation  and  freight  costs  [Ref.  9]. 

Finally  any  perpetual  type  method  of  inventory  management  is 
reactionary  in  nature  and  fails  to  utilize  any  information 
besides  demand  history  to  anticipate  future  demand. 

F.  CCAST  GOARD  STST2B  HIDE  INVESTOR!  PROCEDURES 

The  general  inventory  management  policy  for  retail  stock 
levels  is: 


The  quantity  of  an  item  that  a  retail  stocking  activity 
should  have  in  inventory  and  on  order  shall  be  based  cn 
the  demand  exper ience Jiss ues)  for  the  item  during  the  most 
recent  twelve  months  [Ref.  6:  p.  IV-6-2]. 
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Th€  average  monthly  demand  for  an  item  is  calculated  by 
summing  tbe  most  recent  12  aonths  issuing  history, 
subtracting  any  abnoraal  data,  and  dividing  by  12.  This 
aean  monthly  demand  is  then  used  in  the  calculation  of  the 
Bequisiticning  Objective  and  Reorder  Point.  In  order  fcr 
the  reader  to  gain  an  understanding  of  the  Coast  Guard's 
procedures  it  would  te  useful  to  first  define  the  terms 
Bequisiticning  Objective  and  Reorder  Point.  These  terms  are 
defined  as  follows: 


1.  RECUISITIONING  OBJECTIVE  (BO).  .  The  RO  is  the  maximum 
value  cf  the  inventory  position  (the  quantity  of  cn 
hand  plus  cn  order  minus  any  backorders). 

The  RO  is  the  sum  of  the: 


a.  Operating  Level:  That  guantity  of  an  item  that 
is  required  tc  sustain  operations  between  orders. 
This  is  generally  assumed  to  be  three  months' 
supply. 


b.  Crder/Ship  Time  Level:  That  quantity  of  an  item 
expected  to  be  issued  during  the  time  interval 
between  order  placement  and  receipt  of  goods. 
This  is  assumed  to  be  one  month  of  supply. 


c.  Safety  Level:  That  quantity  which  is  an  addition 
tc  the  ordar/ship  time  leve*  to  protect  against 
stock  outages  due  to  demands  m  excess  of  the 
crder/ship  time  levels  during  that  time  interval 
until  the  order  arrives. 

This  is  assumed  to  be  a  one  month's  supply. 


Therefore  the  RO  is  usually  equal  to 
(3  ♦  1  ♦  1  *  5)  five  months'  supply. 


2.  RECRDER  POINT  (RP)  .  The  reorder  point  is  the 
trigaer  point  cr  the  level  used  to  remind  the 
inventory  manager  that  he  needs  to  replenish 
his  stocks  by  placing  another  order.  The  RP 
is  the  sum  or  the  Safety  Level  and  the 
Order/Ship  Time  Level. 


Therefore  R?  is  equal  to 

(1  +  1*2)  two  months'  supply. 
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These  decision  levels  are  based  on  monthly  demand 
figures.  The  average  monthly  demand  is  posted  and  the 
inventory  position  is  observed  until  such  time  as  the  HP  is 
reached.  The  actual  quantity  to  buy  is  determined  by  the 
difference  between  the  HO  and  the  inventory  position.  The 
net  amount  may  be  adjusted  as  necessary  for  minimum  order 
quantities  or  for  unit  of  issue  packaging. 


G.  DEFINITION  OP  COiST  GUi  BD  INVENTORY  EFFECTIVENESS 

Supply  effectiveness  for  district  clothing  lockers  is 
defined  by  the  CG  Comptroller's  Manual  as  follows: 


District  clothing  lockers  shall  make  every  effort  to  main 
tain  a  supply  effectiveness  rate  of  85S.  Inventory 
levels,  however,  must  be  maintained  within  the  limits  of 
Supply  Fund  authorizations.  Improved  effectiveness  can 
best  be  achieved  by  careful  stock  management,  i.e.: 
stocking  those  items  for  which  there  is  a  predictable 
demard  and  ordering  on  demand  those  items  ror  which  it  is 
difficult  to  forecast  demand  [  Bef .  6], 


Supply  effectiveness  is  determined  by  dividing  the  number  of 
line  item  issues  by  the  number  of  line  item  requests  for 
items  which  are  stocked.  Stated  differently,  supply  effec¬ 
tiveness  is  reached  if  you  satisfy  851  of  the  customers  who 
have  requested  items  in  stock. 

Clearly,  such  a  measure  is  inappropriate  for  recruits 
since  tfcey  need  as  close  to  100*  effectiveness  as  possible. 
Unfortunately,  the  induction  rate  data  is  sometimes  unreli¬ 
able.  If  the  recruit  forecast  were  able  to  be  improved  to 
the  point  where  it  was  extremely  reliable  then  a  forecastinq 
system  could  be  developed  which  would  provide  as  high  a 
effectiveness  as  is  statistically  possible.  Techniques  to 
improve  this  reliability  are  proposed  in  Chapter  V. 
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1.  D2H1ID  EISA  UAL  ISIS  OTEBTIE0 

The  objective  of  this  Chapter  is  to  provide  the  reader 
with  an  explanation  c£  the  underlying  analysis  that  took 
place  regarding  the  foraulaticn  of  the  proposed  inventory 
control  model.  This  Chapter  will  describe  the  data  examined 
and  provide  a  discussion  on  rhe  testing  cf  a  hypothesis 
which  will  become  the  basis  for  the  use  of  empirical  data  in 
the  inventory  control  model.  Pinally,  this  chapter  presents 
a  discussion  of  the  clothing  sales  seasonality  analysis. 

This  material  is  presented  separately  so  that  the  presenta¬ 
tion  cf  the  proposed  inventory  model  in  chapter  v  will  not 
be  encumbered  with  background  material. 

B.  HATBHIA1  BIAHIHED 

1  •  Kale  ^nd  Pemale  Sea  baas 

In  conducting  an  examination  of  the  Cape  Hay 
clothing  locker,  over  1200  stock  record  cards,  representing 
all  cf  tie  sizes  and  items  required  for  the  male  and  female 
seabags,  were  examined.  Quarterly  demand  history  for  each 
size  cf  each  item  in  the  sample  was  constructed  by  adding 
receipts  (orders  in)  to  the  beginning  balance  on  the  stcck 
record  card  and  subtracting  the  ending  balance  for  the 
period  being  examined.  Some  stock  record  cards  contained 
two  or  three  years'  cf  data  while  others  such  as  those  for 
fast  moving  items,  only  contained  one  year's  data.  At  least 
cne  year's  data  was  available  for  all  of  the  items  in  the 
sea  nag. 
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Although  service  stripes  and  rating  badges  are  part 
of  the  uniform,  no  attempt  was  made  here  to  include  them  as 
part  of  the  seabag  data  analyzed. 

Appendix  C  ccntains  annual  demand  figures  that  were 
calculated  for  every  size  of  every  item  in  the  male  seabag 
during  the  period  January  1  ,  1982  to  December  31,  1982. 

The  enlisted  recruiting  statistics  from  fiscal  year 
1981  ,  1982,  and  the  first  guarter  of  1983  were  examined 
next.  The  enlisted  recruiting  statistics  were  essential  in 
calculating  the  quantity  of  items  that  had  been  issued  to 
recruits  during  the  period  being  examined.  The  use  cf  this 
information  is  described  in  the  next  section. 

Since  the  Training  Center  at  Cape  May  has  been  the 
only  recruit  training  center  for  women,  a  review  of  all  of 
the  sizes  and  items  in  the  female  seabag  was  conducted  as 
well.  Data  for  the  women's  seafcags  were  extracted  and 
compiled  as  described  above.  Appendix  D  contains  the  annual 
demand  figures  for  every  size  of  every  item  in  the  female 
seabag. 

2 •  Enlistment  Data 

Monthly,  quarterly  and  annual  enlisted  recruiting 
statistics  were  extracted  from  the  FY  1991  and  1982  Annual 
Report  of  Enlisted  Recruiting  Statistics  [Ref.  11].  In 
order  to  capture  the  demand  that  the  recruits  placed  on  the 
clothing  system,  the  number  of  recruits  times  the  quantity 
of  an  item  (ignoring  size)  in  the  seabag  was  determined  to 
be  the  recruit  demand.  The  summary  of  recruiting  statistics 
used  in  this  analysis  is  contained  in  Appendix  E  for  FY-1981 
and  Appendix  F  fcr  FY-1982. 

It  should  be  noted  that  until  March  1982  there  were 
two  recruit  training  centers  in  the  Coast  Guard.  The  other 
Training  Center  was  in  Alameda,  California,  and  only  trained 
male  recruits.  It  was  closed  at  the  and  of  March  1982  and 
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all  recruit  training  was  concentrated  at  the  Cape  Hay 
facility.  Upon  closure,  a  major  portion  of  the  Alameda 
uniform  stock  was  shipped  to  the  Cape  Hay  clothing  facility. 
The  data  analysis  that  follows  assumes  a  single  training 
center. 


C.  BECHOIT  DEMAND  HCDEL 

A  recruit  demand  model  is  an  important  part  of  the 
inventory  model.  Analysis  of  the  recruit  demand  data 
provided  the  structure  for  that  model. 

Since  the  number  cf  uniform  items  in  the  seabag  is  so 
large  it  was  first  necessary  to  limit  the  data  examination 
to  several  uniform  items  from  the  seabag.  These  items  were 
selected  based  on  available  data  history  from  their  stock 
record  cards  and  because  they  are  indicative  of  the  total 
population  of  clothing  items.  The  seabag  items  that  were 
analyzed  in  detail  included  the  light  blue  short  sleeved 
shirt,  the  utility  blue  working  shirt,  skivvies,  and  ball 
caps . 

A  matrix,  like  that  in  Table  II,  was  constructed  for 
each  item.  Column  A  specifies  the  item  and  the  amount  of 
the  item  required  to  he  in  the  seabag  as  set  by  the 
Commandant  (G-P)  ,  column  B  lists  the  various  sizes  of  the 
item,  and  column  C  presents  the  total  demand  for  each  size 
of  the  item  for  calendar  year  1982. 

The  hypothesis  of  normality  was  tested  using  the 
CHI-Sguare  goodness  of  fit  test.  Unfortunately  none  of  the 
distributions  passed  the  goodness  of  fit  test,  which  means 
that  the  observed  sample  distribution  did  not  •'fit'*  closely 
enough  to  the  theoretical  distribution  so  that  the  latter 
could  be  used  in  its  place  [Hef.  12]. 
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TABLE  II 

Data  Analysis  Example 


(£)  Demand 
148 
4  390 
5811 
2083 
731 

Sines  the  Chi-Square  goodness  of  fit  nest  failed,  the 
probabilities  associated  with  the  demands  for  each  size  of  a 
given  itea  was  based  exclusively  upon  the  eapirical  data.  A 
close  inspection  suggests  a  distribution  skewed  to  the  right 
for  all  iteas  coming  in  sizes.  This  is  probably  due  to  the 
fact  that  the  demand  distribution  reflects  the  aggregate  cf 
deaands  from  men  and  women. 

The  data  matrix  in  Table  II  can  now  be  expanded  to 
reflect  the  empirical  probabilities  associated  with  each 
size  of  each  itea.  Tabla  III  contains  the  Table  II  data  in 
columns  A  through  C  and  the  empirical  probabilities  are  in 
column  C.  Table  III  also  contains  subdivisions  of  the  total 
demand  into  that  for  recruits  and  that  for  all  other 
personnel  ("sales”)  . 

Data  for  column  E  was  calculated  as  the  product  of  the 
number  of  recruits  trained  during  the  period,  the  required 
seabag  quantity  and  the  probability  of  the  size.  The 
reasoning  behind  this  is  that  if  there  were  3745  recruits 
that  received  2  shirts  each,  there  would  be  a  total  of  7490 
shirts  that  should  have  been  issued  to  recruits.  The 
distribution  of  issues  by  sizes  of  the  total  shirts  issued 
to  recruits  was  assumed  to  follow  the  population  probability 
values  (column  D) .  Column  P  was  generated  by  subtracting 


(A)  Ilil 

Utility  shirt. 
Short  Sleeve 
(2  each) 


(!)  SAl® 
IS 
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TABLE  III 

Expanded  Data  Analysis  Exaaple 


A 

E 

C 

D 

E 

F 

Item 

Size 

total 

prob. 

issues 

sales 

O-cility  Shirt, 
Short  Sleeve 

xs 

146 

.0112 

84 

64 

s 

4390 

.3335 

2498 

1892 

(2  each) 

M 

5811 

.4414 

3306 

2505 

L 

20  83 

.  1582 

1185 

898 

XL 

731 

.0555 

4  16 

315 

Totals : 

13163 

1.0000 

7490 

5673 

column  E  from 

Column 

C.  This 

is  the 

basis  of  the 

recruir 

demand  model  that  will  be  used  in  the  inventory  control 
nodal. 


D.  SALES  DEfllHD  DATA 

Sales  data  (colunn  F,  Table  III)  were  examined  for  the 
sample  items  listed  earlier  as  well  as  several  other  items 
from  the  seafcag,  for  any  seasonality  affects.  It  was 
expected,  for  example,  that  short  sleeved  shirts  are  sold 
more  frequently  in  the  summer  months  than  in  the  winter 
months.  Cn  the  ether  hand,  the  demand  for  skivvies  was  not 
expected  to  be  seasonal.  The  sales  data  were  therefore 
plotted  ever  the  two  years  cf  available  records.  Figure  4.1 
is  a  graph  of  the  six  items  that  were  examined  for  season¬ 
ality. 

He  anticipated  seasonal  spikes  appeared,  however,  there 
was  an  obvious  overall  downward  trend  of  the  items  sold. 

This  decreasing  trend  in  sales  can  be  explained  by  the 
decrease  in  total  personnel  end  strength  that  occurred  in 
the  Coast  Guard  during  the  same  period  of  time. 

Even  after  the  data  was  adjusted  for  the  decreasing 
population  the  items  listed  in  Figure  4.1  showed  virtually 
no  season  fluctuations.  Thus,  the  demand  for  those  items 
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fcr  which  seasonality  was  expected  to  be  a  factor  did  not 
show  any  such  effect  and  the  deeand  for  those  for  which 
seascnalify  was  not  expected  to  be  a  factor  did  behave  as 
expected. 


The  sales  demand  aodel  for  an  item  is  therefore  assumed 
to  be  a  function  of  the  end  strength  population  with  the  new 
"tariff"  distribution  describing  the  spread  of  demand 'ever 
size. 

E.  SOHHABT  OF  DAT!  EXA9IHE  D 

In  summary,  the  demand  data  analysis  has  been  used  to 
develop  the  basis  for  recruit  and  sales  demand  models.  Both 
contain  -the  tariff  model  as  an  integral  element.  The 
recruit  demand  model  should  obviously  be  directly  related  to 
the  induction  schedule  and  the  sales  to  the  end  strength 
population.  Seasonal  affects  on  sales  apparently  do  not 
exist. 

Separate  demand  models  for  recruits  and  sales  can  be 
expected  to  provide  a  more  accurate  total  forecast  of  future 
demand.  The  next  chapter  will  address  the  development  and 
implementation  of  an  inventory  aodel  that  will  incorporate 
these  separate  demand  functions.  That  aodel  should  provide 
an  effective  solution  to  the  uniform  inventory  control 
problem  at  Cape  Hay. 
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T.  US  EBP  POSED  IHYEHTOBY  BO  DEL 

A.  IF? EHTOHT  COHSIDEBATIOIS 

In  the  development  of  a  proposed  inventor;  model  for 
uniform  items,  it  is  important  to  keep  in  mind  the  nature  of 
the  problem  and  how  the  management  of  inventory  will  relate 
to  the  operation  of  the  clothing  facilities.  As  previously 
noted,  there  are  currently  excessive  numbers  of  items  in 
those  sizes  that  turn  over  slowly  and  there  are  persistent 
stock  outages  in  many  of  the  popular  (high  demand)  items. 
Bith  this  in  mind,  the  important  factors  that  any  proposed 
inventory  medal  should  have  are:  first,  it  should  contain  a 
method  for  determining  the  correct  amount  of  stock  to  carry 
and  seccnd,  it  should  be  implementable  at  a  reasonable  cost. 

In  order  to  develop  a  model  that  will  accurately  deter¬ 
mine  the  correct  amount  of  stock  to  carry  on  hand,  a 
thorough  understanding  of  the  demands  placed  on  that  system 
is  needed.  As  was  discussed  in  tha  previous  Chapter,  the 
demands  on  the  Cape  May  clothing  facility  come  from  essen¬ 
tially  two  populations,  recruit  demands  and  sales  demands. 
Since  the  demand  requirements  placed  on  the  clothing  support 
system  ccme  from  these  two  diverse  communities,  it  makes 
sense  that  their  analysis  should  be  conducted  separately. 
Therefore  the  demands  for  the  recruit  population  and  for  the 
sales  population  will  be  forecasted  separately  as  will  their 
requisite  safety  stocks.  The  proposed  inventory  control 
model  will  then  weave  these  demand  forecasts  and  safety 
stock  forecasts  into  one  effective  model. 


33 


B.  TBE  FBOFOSBD  IITEITOBT  BOD  EL 

The  proposed  inventory  sod el  is  a  periodic  review  -  model 
■chat  uses  quarterly  reviews.  The  proposed  model  attempts  to 
use  advantageously  seme  of  the  existing  system's  limita¬ 
tions.  Periodic  inventory  review  inventory  models  have  the 
following  advantages  that  are  applicable  to  this  situation: 


1.  tilth  the  periodic  inventory  system  the 
quantity  to  be  ordered  is  net  fixed  and 
the  decision  maker  changes  the  quantity 
ordered  to  reflect  changes  in  demand  rate. 


2.  The  reorder  point  is  variable. 

Orders  can  be  placed  after  the  review 
point  without  having  to  wait  for  a 
minimum  level  of  inventory  to  be  reached. 


3.  The  lead  time  fer  filling  orders  can  be  fixed 
or  variable. 


4.  The  periodic  inventory  system  is  well  suited  for 

inventory  control  when  the  supply  sources  are  few  or 
inven-cory  comes  from  a  central  warehouse. 


5.  The  periodic  model  provides  improved  management 

information  due  to  accurate  record  counts  [Bef.  10] 


Such  a  model  appears  especially  appropriate  for  use  by 
Cape  Bay  because  Cape  Bay  is  required  to  conduct  quarterly 
physical  inventories  [Bef.  6]  and  most  of  their  uniform 
inventory  comes  from  one  source,  DPSC.  Because  of  these 
quarterly  reviews,  the  proposed  inventory  model  will 
generate  periodic  orders  (quarterly)  for  all  items.  The 
combining  of  orders  can  save  money  by  lowering  ordering 
costs  in  the  following  ways: 


1.  It  is  much  less  expensive  to  add  another  inventory 
item  to  the  same  order  than  place  a  second 
order  by  itself. 


2.  There  may  be  savings  in  transportation  costs  by 
shipping  several  items  together. 
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3.  Unloading  and  receiving  costs  aay  be  less  [  Bef .  13] 


Finally,  it  is  just  acre  convenient  to  order  quarterly  for 
the  personnel  involved  in  aanaging  the  clothing  facility. 

One  feature  of  the  proposed  systea  is  that  the  user  aust 
recognize  that  with  a  fixed  order  period,  the  safety  stock 
level  aust  be  sufficient  to  provide  protection  against 
demand  fluctuations  during  both  the  review  period  and  the 
lead  tiae.  A  simple  hut  effective  aeans  for  dealing  with 
the  additional  coverage  required  by  periodic  review  models 
is  to  convert  the  sub  of  the  review  interval  and  the  order 
lead  time  to  a  constant  factor  and  multiply  the  quarterly 
demand  forecast  by  that  constant.  Since  the  lead  times  from 
DPSC  are  fairly  consistent  at  20  days  plus  or  minus  10  days, 
[Bef.  16]  it  is  felt  that  the  use  of  a  constant  is  warranted 
in  this  situation.  Table  IV  provides  such  factor  values 
assuming  there  are  91  days  in  a  quarter. 


T  ABLE  IV 

Lead  Tiae  Factor  Chart 


LEAD  TIME  DAYS 


FACTOR 


5 

1  a 

.055 

10 

1  4 

.  109 

14 

.  154 

17 

1  1 

,  187 

20 

1  t 

.  219 

23 

1  « 

,  253 

26 

.  286 

30 

1  4 

,  329 

In  order  to  facillitate  the  reader*  s  understanding  of 
the  proposed  model,  each  element  will  be  discussed  in 
detail. 
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The  development  cf  the  proposed  model  requires  a  recruit 
daaand  forecast  and  a  salss  demand  forecast.  These  forecast 
models  are  discussed  in  detail  in  the  next  tvo  sections. 

C.  BECBOIT  DEMAND  PCBECASTIHG 

There  are  two  parts  to  the  forecasting  model  for  pred¬ 
icting  recruit  demands.  The  first  part  is  the  actual  number 
cf  recruits  the  coast  Guard  plans  to  induct.  This  plan  is 
created  in  USCG  Headquarters,  Commandant  (G-PMR)  ,  and  is 
basad  on  the  allowable  Coast  Guard  force  size  set  forth  by 
Congress.  The  number  of  anticipated  recruits  is  determined 
by  the  number  of  expected  discharges,  retirements,  promo¬ 
tions,  etc. 

Prior  to  the  training  center  consolidation  in  March  cf 
1982,  the  number  of  recruits  trained  were  geographically 
split  on  a  60/40  basis,  with  approximately  60*  of  the  male 
recruits  going  to  Cape  May  and  40%  of  the  male  recruits 
going  to  Alameda.  All  women  recruits  were  trained  in  Cape 
May  regardless  of  their  geographical  point  of  entry  into  the 
Coast  Guard.  The  number  of  recruits  trained  for  a  giver, 
year  was  allocated  tc  the  training  centers  with  some  minor 
seasonal  peaks  occurring  roughly  in  the  spring  and  fail. 

After  the  consolidation  of  recruit  training  at  Cape  May, 
the  expected  number  of  recruits  was  440  per  month  except  for 
December  when  220  was  scheduled  [Bef.  14].  The  actual 
numbers  are  not  these  values  because  of  the  effect  volatile 
attrition  rates  have  cn  the  total  end  strength. 

After  the  estimated  recruiting  requirements  have  been 
calculated  by  the  Commandant  (G-PMR)  ,  the  forecast  is 
distributed  to  the  Commandant  (G-FLP)  who  is  responsible  for 
managing  the  Coast  Guard  Supply  Fund  and  for  policy  guidance 
for  all  cf  the  clothing  facilities  throughout  the  Coast 
Guard . 
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Once  a  recruit  induction  schedule  is  known,  the  empir- 
ical  data  can  be  used  to  forecast  the  expected  or  average 
recruit  demand  for  each  size  cf  each  item.  For  example,  if 
400  recruits  are  anticipated  for  the  upcoming  quarter,  then 
the  expected  recruit  demands  for  the  short  sleeved  utility 
shirts  wculd  be  as  shewn  in  Table  7  below. 

TABLE  V 

Hecruit  Utility  Shirt  Forecast 

SEABAG  EXPECTED 


SIZE 

EflOBABILITY 

RECRUITS 

REQUIREMENT 

OUANTIT 

xs 

.01 12 

4  0  0 

2  ea. 

9 

s 

.3335 

4  00 

2  ea . 

267 

N 

.4414 

4  00 

2  ea. 

353 

L 

.  1582 

400 

2  ea. 

127 

XL 

.0555 

4  00 

2  ea. 

44 

These  figures  are  obviously  easily  calculated  for  every  item 
in  the  seabag. 

This  model  follows  the  philosophy  of  Materials 
Requirements  Planning  (HRP)  .  MRP  has  been  found  to  be 
particularly  useful  in  production  when  demand  for  a  part  is 
dependent  cr.  the  demand  for  the  completed  product  [Ref.  15]. 
The  dependent  demand  variable  could  be  the  number  of  legs 
required  for  finishing  a  table  or,  as  in  this  case,  the 
number  of  each  item  that  goes  into  making  up  a  complete 
seabag  which  9ach  recruit  is  supposed  to  receive.  The  idea 
behind  MBE  is  that  all  of  the  necesary  components,  sub¬ 
components,  and  sub-sub-com  ponents  are  on  hand  prior  to  when 
they  are  needed  for  the  finished  product.  The  components 
and  sub-ccmponents  are  listed  and  planned  out  in  layers,  the 
deeper  the  layer  the  smaller  the  sub-component.  If  the 
seabag  can  be  considered  as  a  finished  good,  then  all  of  the 
items  required  fer  it  need  to  be  on  hand  prior  to  the  demand 
caused  by  the  recruits'  arrival. 


37 


Using  the  400  recruit  example  cited  above  it  is  clear 
that  400  complete  seabags  are  needed  in  order  to  outfit 
those  recruits.  As  was  stated  above,  the  average  demand  for 
each  size  in  this  seabag  can  be  determined.  However,  it  is 
possible  that  demand  will  exceed  this  average.  Additional 
stock  is  needed  to  reduce  this  possibility.  That  stock  is 
called  safety  stock.  However,  to  build  up  a  safety  stock 
which  would  eliminate  the  possibility  of  a  shortage  in  all 
cases  could  be  very  expensive.  Therefore  a  level  of  safety 
stock  that  prevents  a  shortage  in  less  than  all  cases  is 
needed.  This  "service  level"  is  defined  as  the  percent  of 
time  that  all  demands  are  met  from  on  hand  stock.  Stated 
differently,  the  service  level  is  one  minus  the  probability 
of  being  out  of  stock.  For  example  a  90%  service  level  has 
a  one  in  ten  chance  of  being  out  of  stock.  It  should  be 
noted  that  the  higher  the  desired  service  level,  the  higher 
will  be  the  required  safety  stock  with  its  associated  inven¬ 
tory  carrying  costs  (Ref.  15] 

The  appropriate  level  of  safety  stock  can  be  calculated 
using  the  following  formula: 

SAFETr  STOCK  =  Z  •  <7  (eqn  5.1) 


The  term  Z  is  defined  as  the  number  of  standard  deviations 
equivalent  to  the  desired  service  level  and  @  is  the  stan¬ 
dard  deviation  of  the  demand  for  a  given  size  of  item  in  the 
scheduled  seabags  (Ref.  15] 

As  with  the  average  demand  the  level  of  safety  stock  is 
dependent  upon  the  number  of  recruits  expected.  In  order  to 
approximate  the  standard  deviation  needed  for  the  safety 
stock  calculation,  a  standard  deviation  rate  per  recruit  is 
calculated  for  each  item.  The  idea  behind  the  standard 
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deviation  rate  per  recruit  is  to  link  the  quantity  of  safety 
stock  to  the  number  of  recruits  expected  for  induction. 
Further,  the  rate  is  calculated  per  size  so  that  the  proper 
quantity  of  each  size  can  be  ordered  with  respect  to  the 
number  of  recruits.  The  following  steps  outline  the  calcu¬ 
lation  of  the  standard  deviation  of  demand  per  recruit  for 
size  IS  Utility  shirts: 

1.  Eegin  the  construction  of  a  fable  of  data  like  Table  VI 
by  listing  the  demands  for  a  given  size  and  the  number  of 
recruits  involved  for  each  guarfer  of  available  data. 


TABLE  VI 

Recruit  Standard  Deviation  Example 


QTR  . 

RECROIT 

IGF 

EXPECTED 

DEV. 

DEV. 

DEMANDS 

RECRUITS 

DEMANDS 

PER  RECRUIT 

xq 

Nq 

Orq 

Dg 

Dr  q 

MAR  81 

133 

558 

48.95 

84.05 

.0  877 

JON  81 

24 

503 

25.70 

-1.70 

-.0034 

SEP  8  1 

34 

521 

26.62 

7.  38 

.0142 

DEC  81 

34 

477 

24.37 

9.63 

.0202 

MAR  8  2 

23 

S86 

50. 38 

-27.  38 

-.0278 

JUN  82 

34 

1000 

51.  10 

-17.  10 

-.0171 

SEP  8  2 

35 

1027 

52.48 

-17.48 

-.0171 

DEC  8  2 

0 

732 

37.40 

-37.40 

-.0512 

Total 

317 

6  204 

2.  Calculate  the  average  demand  per  recruit  by  dividing  the 
sum  of  the  recruit  demands  by  the  total  number  of  recruits 
as  is  illustrated  in  Equation  5.2  below. 


MECAUItS 


.1 

r  > 

8 

.Z  N^j 

J-I 


3/  7 
6204 


~  0.  0512 


(eqn  5.2) 
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3.  Compute  the  expected  (predicted)  demand  during  each 
quarter  as  the  product  of  the  average  demand  per  recruit  and 
the  tctal  induction  quantity  (Equation  5.3). 


•  N%  =  0 .0512  •  958  =48. 95 (m*  tv** h  mi)  5.3) 


4.  The  difference  between  the  observed  (actual)  demands  and 
the  expected  demands  calculated  in  aquation  5.3  is  called 
the  deviation,  Dq  (Equation  5.4). 


Oj-Xj“/^r/33“4g.95i8405(ro«.MAW.H  nsi)  (eqn  5.4) 

5.  The  deviation  calculated  in  Equation  5.4  is  divided  by 
the  number  cf  recruits  to  get  the  deviation  per  recruit 
(Equation  5.5). 


D<  -  %4.05 
‘  958 


r  0-08  77 


(eqn  5.5) 


6.  The  final  step  is  to  compute  the  estimate  of  the  stan¬ 
dard  deviation  of  demand  per  recruit.  This  is  done  by 
squaring  each  deviation,  summing  the  squared  deviations, 
dividing  this  sum  by  N-1  quarters,  and  talcing  the  square 
root  cf  the  result  (Equation  5.6)  . 


From  this  recruit  standard  deviation  rate  the  standard  devi¬ 
ation  of  the  total  demand  for  a  given  size  such  as  XS  can  be 
computed  using  Equation  5.7: 
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(eqn  5.6) 


N-l 


^IttcAuiTS  c  ~\J N  *  Or 


(eqn  5.7) 


where:  N  =  number  of  recruits. 

The  above  calculations,  although  lengthy,  can  easily  be 
performed  on  any  of  the  commercially  available  programmable 
calculators  such  as  the  Texas  Instruments  TI-59.  Also  an 
application  could  easily  be  created  for  the  new  03  Coast 
Guard  terminal. 

The  next  step  is  to  determine  when  to  place  an  order  so 
that  it  arrives  by  the  time  the  recruits  need  the  seabags. 
According  tc  shipping  and  Seceiving  personnel  of  the  Cape 
Hay  clothing  facility  the  average  lead  time  to  get  an  order 
filled  frcm  DPSC  is  approximately  20  days  [Bef.  16].  This 
means  that  the  order  for  the  '400  recruits  will  need  to  be 
placed  at  least  20  days  prior  to  the  time  the  clothing  is 
needed.  Now  if  the  system  only  orders  once  a  quarter  and  a 
periodic  review  of  on-hand  inventory  is  made  20  days  before 
the  start  cf  the  quarter,  the  recruit  demand  over  the  20 
days  plus  the  next  quarter  needs  to  be  forecasted.  Thus  the 
recruit  induction  schedule  for  that  time  period  must  be 
totaled.  Then  the  expected  demand  rate  per  recruit  and  the 
standard  deviation  of  demand  rate  can  be  used  in  equations 
5.3  and  5.7  to  determine  the  mean  demand  and  the  standard 
deviation  of  demand  over  the  20  days  plus  the  quarter. 
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It  is  probably  easier  to  ignore  the  20  days  in  initially 
implementing  this  forecasting  model  and  use  merely  quarterly 
induction  totals  and  then  apply  the  lead  time  factor  free 
Table  IV.  This  is  what  is  assumed  for  the  remainder  of  this 
chapter. 

Finally,  the  forecast  parameter  can  then  be  combined 
with  those  from  ales  to  determine  the  forecast  of  total 
demand. 

D.  SALES  DEHAND  FORECASTING 

As  was  discussed  in  chapter  IV,  the  stock  record  cards 
data  merely  reflect  the  total  issues  during  the  quarter  and 
do  not  identify  either  the  recruit  or  sales  population  sepa¬ 
rately.  The  total  demand  figures  from  the  raw  data  were 
split  by  subtracting  those  demands  that  were  expected  to 
apply  to  the  recruits  and  the  remainder  was  assumed  to  he 
the  sales  figure  for  the  quarter.  The  writer  recognizes 
that  part  of  this  so-called  sales  figure  could  consist  of 
items  that  were  either  lost  cr  stolen  or  issued  in  kind  (a 
free  replacement  of  an  item) .  However,  in  the  absence  of 
any  better  data,  this  sales  figure  should  be  useful  for 
forecasting  the  expected  or  average  demand. 

In  terms  of  a  sales  forecasting  model  that  would  be 
fairly  easy  to  use  yet  would  be  sophisticated  enough  to 
yield  accurate  forecasts,  the  single  exponential  smoothing 
model  was  considered  the  most  promising.  Exponential 
smoothing  is  advantageous  in  that  it  gives  greater  weight  to 
the  mere  recent  observations  in  demand  without  fluctuating 
rapidly  to  an  occasicnal  extreme  shift  in  demand  [Ref.  17: 
pp.  93-94.].  Also  it  takes  into  consideration  the  past 
forecasting  errors  in  order  to  help  focus  in  on  the  actual 
demand.  Additionally,  the  exponential  smoothing  forecasting 
technique  is  simple  tc  use  and  requires  minimum  data 
storage. 


The  formula  for  the  exponential  smoothing  forecasting 
node]  is  as  follows: 


V'r^orC'- «)*(/)  <6qn  5-81 

where : 

f (i  ♦  1)  *  the  forecast  for  next  quarter, 
d(i)  =  the  actual  deaand  for  the  quarter  just  er.ded, 
f  (i)  *  the  forecast  from  the  previous  period,  and 
&  =  a  constant. 


The  smoothing  constant,  alpha,  is  usually  determined 
judgmentally  depending  on  the  sensitivity  of  response 
desired  for  the  model.  Alpha  lies  between  zero  (r.o  weight 
to  recent  actual  demands)  and  one  (all  weight  on  recent 
actual  demands)  [Ref.  10:  p.  40.]  The  smaller  the  value  of 
alpha,  the  slower  the  response  to  changes  in  demand  and 
conversely  the  larger  the  alpha  the  faster  the  response  tc 
changes  in  demand  [Ref.  17:  p.  93.]  Guideline  values  for 
alpha  range  between  0.1  and  0.3  [Bef.  10:  p.  40.]  An  alpha 
of  0.3  is  suggested  as  being  slightly  acre  responsive  to 
current  demands.  It  is  able  to  track  major  demand  trend 
changes  while  smoothing  out  random  fluctuations. 

This  forecasting  model  is  slightly  cumbersome  in  that 
the  recruit  demands  must  first  be  separated  from  the  total 
demands  and  the  residual  is  then  what  is  left  for  fore¬ 
casting  sales  deaand.  The  exponential  smoothing  model  could 
be  easier  to  use  if  data  regarding  sales  demand  were  kept 
separate  frca  recruit  demands.  Although  keeping  separate 
demand  histories  would  be  prohibitively  time  consuming  and 
expensive  under  the  current  manual  inventory  management 
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scheme,  it  is  cot  expected  to  be  so  when  the  "point  cf  sale" 
data  teriinals  ace  installed.  According  to  CDR  Brian 
Sonner,  OSCG,  the  current  Chief  of  the  Accounting 
Development  staff  in  Coast  Guard  Headquarters ,  the  purchase 
and  installation  of  the  point  of  entry  equipment  will  take 
place  by  the  summer  cf  1983  [Bef.  18]. 

The  sales  standard  deviation  forecasting  model  has  been 
designed  so  that  it  is  similar  to  that  of  the  expected  sales 
demand  forecasting  model  for  simplicity  and  similarity  of 
operation.  The  model  was  constructed  so  that  it  too  would 
be  responsive  to  changes  in  demand,  but  not  so  much  so  that 
it  would  fluctuate  wildly  under  unusual  demands.  It  is 
based  on  forecasting  the  mean  absolute  deviation  (MAC)  .  The 
MAD  is  related  to  the  standard  deviation  of  demand  by  the 
following  formula  [Ref.  10:  p.31:] 

CfALEJ  -  I.  2  5  X  I1M  (eqn  5.9) 

Equation  5.10  is  £or  forecasting  the  HID. 

"AVoHfyrJ(N) 

where : 

MAD(n*1)  *  the  forecasted  mean  absolute 
deviation  (MAC)  for  the  next  quarter. 

1  € (n)  -  d(n)  |  *  the  absolute  value 
cf  the  current  quarter's  deviation  where 
f(n)  is  the  demand  forecast  and  d(n)  was 
the  actual  demand  for  the  past  quarter. 


+(/-°0  mD(H) 


(eqr.  5.  10) 


MAD  (n)  ,  is  the  mean  absolute  deviation 


■if" 


1 


•3 


fcr  this  quarter  that  was  forecasted  last 
quarter. 

The  value  of  the  smoothing  constant,  alpha,  should  be 
selected  so  as  to  be  reasonably  responsive  to  changes  in 
desand.  The  value  of  0.3  is  again  suggested  for  the  sane 
reasons  as  those  mentioned  for  the  exponential  smoothing 
model  for  expected  sales  discussed  in  the  preceding  section. 

B.  TOTAL  DEHAND  FORECAST  HODEL 

The  total  demand  over  a  quarter  is  the  sum  of  the 
demands  from  recruit  inductions  and  sales.  The  expected 
demand  from  each  source  can  be  forecast  as  discussed  above. 
Similarly,  the  standard  deviations  of  demand  can  also  be 
forecast  as  described  above. 

The  forecast  of  expected  total  demand  is  then  the  sum  of 
the  expected  quarterly  demand  from  the  recruits  and  sales; 
that  is. 


D-D  + 

UT0fAL  UR!C.RU1TS 


SALES 


(eqn  5.  11) 


The  forecast  of  the  standard  deviation  of  total  demand  is 
determined  from  summing  the  squared  standard  deviations  of 
the  quarterly  recruit  and  sales  demands  and  talcing  the 
square  root  of  the  sum.  Equation  5.12  illustrates  the 
calculation. 


TOTAL 


(T  2  +  0*2 

Wftee*</ITS  WSAL6S 


(eqn  5.  12) 
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Insufficient  data  exists  to  be  able  to  test  hypotheses 
about  the  underlying  probability  distributions  associated 
with  quarterly  recruit  and  sales  demands  for  a  given  size  of 
a  given  item.  However,  the  assumption  of  quarterly  demand 
in  each  case  being  normally  distributed  is  quite  reasonable 
given  the  quantities  demanded.  In  fact,  the  0.  S.  Navy  uses 
the  normal  distribution  for  all  items  for  which  the  fore¬ 
casted  expected  quarterly  demand  exceeds  five  units 
[Bef.  19]. 

If  the  normality  assumption  is  made  for  the  recruit  and 
sales  demands,  from  the  probability  theory  [Bef.  12]  the 
total  quarterly  demand  will  also  be  normally  distributed 
with  a  mean  demand  of  D  (total)  and  a  standard  deviation  of 
0"(tctal)  .  A  basic  requirement  is  that  the  recruit  and 
sales  demands  are  statistically  independent  (i.e.:  no 
correlation  exists  in  a  qiven  quarter).  This  requirement 
may  not  be  completely  satisfied  but  the  discrepancy  is 
expected  to  be  small  since  recruits  would  not  be  expected  to 
begin  affecting  sales  demand  until  the  quarter  following 
their  induction. 

F.  THE  IHfENTOBY  HO DEI 

As  was  stated  earlier,  a  periodic  review  model  has  been 
proposed.  The  time  between  reviews  is  to  be  three  mcnths  in 
keeping  with  the  current  Coast  Guard  review  interval.  The 
time  when  the  review  should  be  conducted  and  the  amount  of 
each  size  of  item  to  order  remain  to  be  specified. 

The  time  for  the  review  should  be  a  procurement  lead 
time  (approximately  20  days)  before  the  start  of  the 
quarter.  It  would  be  logical  therefore  to  take  the  physical 
inventory  count  just  prior  to  this  time.  If,  on  the  other 
hand,  the  time  when  the  count  i3  taken  is  fixed  as  the  end 
cf  a  quarter,  then  demand  forecast  should  be  based  on  the 
three  months  beginning  when  the  order  arrives. 
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A  quantity  of  stock  should  be  ordered  so  that  adequate 
service  is  provided  to  recruits  and  customers  until  the  next 
order  arrives.  The  quantity  to  be  ordered  will  also  depend 
upon  the  on-hand  inventory  at  the  time  of  placing  an  order. 

The  Requisition  Objective  (RO)  for  this  model  should  be 
the  sum  cf  the  expected  demand  over  the  lead  time  plus  cne 
quarter  and  some  safety  stock  [Ref.  20].  The  expected 
demand  over  the  lead  time  plus  one  quarter  can  be  computed 
as  the  product  of  the  forecast  of  total  demand  for  a  quarter 
and  the  appropriate  factor  from  Table  IV;  that  is,  if  the 
lead  time  is  20  days,  then  the  factor  will  be  1.18  and  the 
product  is, 

x  A/8  <«<Ja  5*  13> 

The  safety  level  will  depend  upon  the  level  of  service 
that  is  desired.  As  was  mentioned  earlier,  service  level  is 
the  percentage  of  demands  that  are  filled  from  on-hand 
srock.  The  formula  for  computing  safety  stock  is  Equation 
5. 14, 


SAFETY  STOCK*  Z*  C-roT*i.  (*?qn  5.14) 

where  Z  is  determined  from  the  normal  probability  distribu¬ 
tion  once  a  service  level  has  been  specified.  Table  vu 
provides  for  a  set  of  Z  values  which  should  be  sufficient 
for  this  computation. 


TABLE  VII 
Z  Value  Table 


SERVICE  LEVEL 

Z  V ALOE 

50% 

0.00 

80  % 

0.85 

85  % 

1.04 

90* 

1.28 

95* 

1.65 

98* 

2.05 

99* 

2.  32 

99.9% 

3.05 

99.99% 

3.  72 

In 

summary  then. 

RO 

"  /8  Mto™  +  2- 

°T0T*L  ‘ 

Once  the  value  cf  this  Requisitioning  Objective  has  been 
established,  the  quantity  to  be  ordered  will  be  the  differ¬ 
ence  between  the  HO  and  the  on-hand  quantity  obtained  from 
the  just  completed  inventory  count. 

If  the  scheduled  recruit  inductions  per  quarter  fluc¬ 
tuate,  the  the  RO  will  fluctuate  in  direct  reaction  to  these 
fluctuations.  On  the  other  hand,  the  exponential  smoothing 
model  for  sales  will  attempt  to  not  b9  over-reactive  to 
recent  random  fluctuations. 

G.  SEBVICB  LEVELS 

In  order  to  clarify  and  quantify  the  significance  of 
service  levels  on  safety  stock,  a  sensitivity  analysis  was 
conducted  using  the  previous  utility  shirt  data  over  various 
service  levels  from  50%  to  99.9%.  (Note:  you  can  never 
achieve  100%,  you  can  only  approach  it.)  The  purpose  of  the 
sensitivity  analysis  is  to  deaonstrata  the  cost  sensitivity 
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of  carrying  inventory  as  a  function  of  service  level.  The 
analysis  is  contained  in  Table  ?III 

TABLE  VIII 

Incremental  Carrying  Costs  as  a  Function  of  Service  Level 


SERVICE 

Z 

SIZE 

SIZE 

SIZE 

SIZE 

SIZE 

LEVEL 

VALUE 

xs 

S 

M 

L 

XL 

TOTAL 

lit 

0.00 

$  Q 

$  Q 

$  0 

$  0 

$  0 

$  0 

1.04 

17 

120 

180 

60 

9 

3  86 

90% 

1.28 

14  6 

864 

989 

436 

26 

2461 

95% 

1.64 

334 

19  86 

2868 

993 

60 

6241 

98% 

2.05 

54  8 

32  53 

4708 

1635 

94 

10238 

99.9% 

3.05 

1070 

6351 

9  194 

3193 

188 

19997 

It  is  easy  to  see  that  costs  increase  rapidly  as  -he 
service  level  nears  1.0.  It  is  interesting  to  note  that  it 
costs  approximately  20%  more  to  provide  the  additional  5% 
service  level  increase  from  the  85%  level  to  the  90%  level. 
Ideally,  the  service  levels  in  all  of  the  Coast  Guard*s 
clothing  facilities  should  have  the  depth  of  safety  stock 
needed  tc  satisfy  99.9%  of  the  demands.  However,  the 
carrying  costs  for  providing  this  high  level  of  service  are 
nearly  triple  the  costs  of  the  current  85%  level  of  service 
as  the  data  in  Table  VIII  illustrates. 

It  is  important  tc  mention  that  a  one-time  inventmert  t 
establish  the  sales  safety  stock  is  also  necessary.  Thus, 
any  decision  regarding  the  levels  of  desired  service  will 
have  to  be  carefully  tempered  with  the  right  blend  of  cost 
conscientiousness  and  customer  consideration. 


B.  S0HN1ST 


This  chapter  has  presented  a  model  for  inventory  control 
cf  Coast  Guard  clothing  and  snail  stores  at  the  USCG 
Training  Center,  Cape  May,  Sew  Jersey.  The  model  uses  an 
aggregate  of  separate  forecasts  for  recruit  and  sales 
dea&nds.  The  forecasting  acdels  were  developed  indepen* 
dently  because  of  the  differing  nature  of  their  data  bases. 
Both  the  forecast  of  expected  recruit  demand  and  sales 
demand  and  the  respective  standard  deviations  for  the  quar¬ 
terly  interval  between  inventory  counts  are  needed.  The 
standard  deviations  are  used  to  compute  the  safety  stocks 
for  this  model.  These  stocks  can  be  adjusted  to  provide  any 
desired  level  of  service.  It  should  be  noted,  however,  that 
any  safety  stock  decision  to  provide  a  higher  level  of 
service  than  is  currently  provided  for  sales  will  necessi¬ 
tate  a  one-time  only  purchase  of  additional  stock. 

Chapter  VI  will  discuss  some  of  the  implementation 
issues  regarding  the  proposed  inventory  control  model. 


YI.  COHCIOSI OHS  AND 


This  thesis  has  reviewed  the  inventory  control  and 
management  procedures  of  clothing  and  small  stores  at  the 
OSCG  Training  Center  at  Cape  May,  New  Jersey.  It  was  noted 
that  the  current  system  of  inventory  management  is  a  manu¬ 
ally  operated  HI-LO  system  that  generates  orders  for  items 
when  the  inventory  drops  to  a  certain  pre-established  level. 
The  current  system  is  reactionary  in  nature  and  as  a  conse¬ 
quence  has  been  unable  to  adequately  satisfy  both  the 
recruit  and  sales  demands.  Although  the  value  cf  the  total 
clothing  inventory  is  large,  about  $1.3  million,  continued 
stock  shortages  exist  in  popular  items.  A  significant 
amount  cf  the  inventory  value  is  tied  up  in  many  years' 
worth  cf  stock  of  non-moving  or  extremely  slow  moving  items. 
It  is  clear  that  an  inventory  of  this  significance  is  in 
need  cf  mere  management  attention  than  it  has  received  in 
the  past. 

A  periodic  review  inventory  model  is  proposed  for 
managing  the  clothing  and  small  stores  system  at  Cape  May. 

It  is  believed  that  the  proposed  system  offers  improvements 
in  forecasting  the  anticipated  demand  and  by  utilizing  some 
of  the  existing  system's  perceived  limitations  such  as; 
required  quarterly  physical  inventories,  advantageously. 

The  current  forecast  cf  the  anticipated  numbers  of  recruits 
to  be  inducted  each  month,  promulgated  by  Commandant 
(G-PMB)  ,  is  not  being  utilized  to  predict  recruit  uniform 
demands  and  it  is  logical  that  those  schedules  should  be 
used.  The  proposed  model  therefore  includes  the  recruit 
forecast  as  an  essential  factor. 
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The  proposed  model  is  also  an  improvement  in  the  safety 
stock  area.  The  existing  method  of  providing  safety  stock 
for  protection  against  unusual  demands  is  to  stock  an  extra 
months'  supply  based  on  the  average  monthly  demands.  The 
proposed  model  forecasts  the  quarterly  average  and  standard 
deviation  of  demand  and  uses  the  latter  to  determine  the 
needed  safety  stock. 

It  was  noted  that  there  currently  exists  a  stated 
service  level  of  851  for  District  clothing  lockers,  but  the 
district  clothing  lockers  only  deal  with  retail  sales.  It 
is  recommended  that  this  level  of  service  be  reviewed  in 
light  of  the  Commandant's  objectives. 

Since  the  Cape  Say  facility  deals  with  recruit  demands 
as  well  as  retail  demands  out  of  the  same  inventory  it  is 
not  possible  to  have  two  service  levels  such  as  981  for 
recruits  and  851  for  sales.  This  is  because  the  lower 
stated  level  would  inevitably  "rob"  from  the  higher  level. 
This  could  be  resolved  by  having  the  inventories  for  each 
population  be  physically  separate.  If  this  is  practical 
then  it  is  recommended  that  a  high  service  level  such  as  951 
be  stated  for  the  training  center  facility.  It  is  clear 
that  the  recruit  population  should  recaive  substantially 
higher  service  levels.  The  argument  in  favor  of  a  combined 
inventory  is  that  a  lower  aggregate  safety  level  is  required 
because  any  low  demands  by  one  customer  type  provides  extra 
stock  for  the  other  customer  type. 

The  iaplementaticn  of  the  proposed  model  will  not  save 
costs  immediately  because  of  the  one-time  investment  ("get 
well  costs")  needed  to  bring  the  level  of  sales  safety  stock 
up  to  the  point  where  the  di.  .'red  service  level  can  be 
provided  for  the  fast  moving  sizes.  The  best  balance 
between  desired  levels  of  service  and  inventory  carrying 
costs  is  difficult  tc  determine.  It  will  indeed  need  to  be 
resolved  at  a  high  management  level  before  this  inventory 
model  can  be  implemented. 
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In  the  long  run  the  benefits  of  better  customer  service, 
increased  inventory  accuracy,  and  increased  service  morale 
will  accrue.  Additionally,  any  inventory  management  system, 
such  as  the  proposed  model,  will  help  slow  the  current 
growth  in  tctal  inventory  ceiling  value  by  controlling  costs 
through  anticipating  demand. 

Although  the  sales  demand  forecast  and  requsite  safety 
stock  forecast  was  developed  for  the  Cape  May  facility,  the 
"sales"  portion  cf  the  model  is  implementable  at  District 
and  Headquarters  unit  clothing  lockers  throughout  the  Coast 
Guard.  Clearly  there  are  advantages  to  forecasting  antici¬ 
pated  demands  for  these  other  retail  outlets  with  a  better 
model.  It  is  recommended  that  the  sales  portion  of  this 
model  be  considered  for  implementation  at  other  retail 
clothing  facilities  in  the  Coast  Guard. 

The  proposed  system  is  an  important  first  step  in 
improving  tte  inventory  management  of  clothing  within  the 
Coast  Guard.  It  is  not  offered  as  a  panacea  for  there  will 
undoubtedly  be  improvements  and  refinements  that  can  be 
made.  However,  the  proposed  system  is  considered  to  be  a 
step  forward  in  effectively  managing  the  clothing  inventory. 
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APPENDIX  A 


FIRST  AND  SECOND  ISSUES  OF  UNIFORMS  TO  RECRUITS 

MALE  FIRST  ISSUE 


QUANTITY 

ITEM 

COST 

1 

Seabag 

16.76 

1 

Belt 

.76 

1 

Buckle 

.42 

1 

Cap,  Garrison 

4.09 

1 

Cap,  Work 

2.52 

1 

Cap,  Watch  (Seasonal) 

2.07 

6 

Drawers,  Cotton 

6.24 

1 

Gloves,  Black  (Seasonal) 

16.19 

1 

Insignia,  Garrison  Cap 

1.46 

1 

Utility,  Jacket 

19.33 

2 

Workshirts,  SS 

17.12 

1 

Shirt,  LB  SS 

5.83 

2 

Shirts,  Work  LS 

21.36 

1 

Shoes ,  Gym 

9.30 

8 

Socks,  Black 

5.12 

4 

Towels 

8.00 

4 

Trousers,  Undress 

55.52 

1 

Swim  Trunks 

6.80 

6 

Undershirts 

8.70 

2 

Nametags 

.74 

1 

Raincoat 

37.52 

1 

Shoes ,  Safety 

21.99 

I 

Shoes ,  Dress 

18.70 
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MALE  SECOND  ISSUE 


QUANTITY 

ITEM 

COST 

2 

Coat,  Dress 

119.18 

2 

Covers ,  Crown 

4.88 

1 

Frame,  Hat 

6.13 

1 

Insignia,  Dress 

2.07 

2 

Shields,  Gold 

4.08 

1 

Mount ,  Hat 

1.52 

1 

Necktie 

1.94 

1 

Shirt,  White  LS 

8.36 

2 

Trouser,  Dress 

36.08 

2 

Strip,  SA 

.96 

1 

Gloves,  White 

5.16 

3 

Shirts,  LB  LS 

24.84 

2 

Shirts,  LB  SS 

11.66 

1 

Shoes,  Dress 

18.70 

1 

Chinstrap 

.28 
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FEMALE  FIRST  ISSUE 


ITEM  COST 

Seabag  16.76 
Cap,  Garrison  8.36 
Towels  8.00 
Shoes,  Safety  21.99 
Shirts,  Work  LS  31.66 
Cap,  Watch  2.07 
Shoes,  Gym  9.30 
Shirt,  Work  SS  18.58 
Shirt,  LB  SS  6.98 
Insignia,  Garrison  1.46 
Gloves,  Black  2.89 
Anklets  5.16 
Raincoat  39.05 
Slacks,  Undress  69.76 
Shoes,  Oxford  16.60 
Belt  .76 
Buckle  .42 
Cap,  Work  2.52 
Jacket,  Utility  19.33 
Name tags  .74 
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FEMALE  SECOND  ISSUE 


QUANTITY 

ITEM 

COST 

1 

Gloves,  White 

2.89 

1 

Handbag 

11.76 

2 

Ascots 

7.92 

1 

Necktie,  Black 

1.77 

1 

Scarf,  White 

2.07 

1 

Raincover 

2.34 

1 

Tank top 

6.67 

1 

Sweater,  LS 

7.18 

1 

Shirt,  White 

8.66 

2 

Shirts,  LB  SS 

13.96 

I 

Cap,  Dress 

27.22 

1 

Insignia,  Dress 

2.07 

2 

Coats ,  Trcp 

65.26 

3 

Shirts,  LB  LS 

22.47 

2 

Coats,  Dress 

78.92 

2 

Shields,  Gold 

4.08 

I 

Skirt,  Dress 

11.98 

2 

Slacks,  Dress 

19.82 

2 

Stripes,  SA 

1.10 

1 

Shoes,  Dress 

16.75 
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APPENDIX  B 

FACTORS  FOR  MEN'S  AND  WOMEN'S  UNIFORMS 
'  MEN'S 

LOW  TlAoTsHQES  SAFETY  SHOES  LONG  5LEEW,.SMjRI  SHORT  SLEEVE  SHIRT 


6R 

.002 

6R 

.003 

6W 

.002 

6J* 

.003 

6*# 

.002 

7R 

.011 

V& 

.002 

7W 

.011 

7R 

.020 

7*-sR  . 

.020 

7W 

.003 

Ti W 

.008 

7* * 

.021 

8R 

.082 

T4i 

.010 

8W 

.013 

8R 

.061 

8^R 

.098 

8W 

.020 

85jW 

.021 

8‘^R 

.101 

9R 

.101 

8*4W 

.025 

9W 

.014 

9R 

.134 

9*#R 

.150 

9W 

.031 

9*4W 

.056 

9*4«  . 
9*4* 

.128 

.053 

<*  2 
o  o 

H  H 

.133 

.021 

10R 

.118 

IO'-jR 

.077 

low 

.029 

10*# 

.025 

lO'-^R 

.089 

UR 

.054 

10!*W 

.025 

11W 

.018 

HR 

.048 

lUsR 

.043 

11W 

.016 

ll*4W 

.010 

imR 

.025 

12R 

.010 

11*4W 

.009 

12W 

.012 

12R 

.017 

121# 

.006 

12W 

.009 

13*4  30 

.002 

13 

.008 

31 

.003 

13*4 

.013 

32 

.002 

14 

.084 

14  29 

.001 

14*4 

.211 

30 

.007 

15 

.222 

31 

.018 

15*4 

.255 

32 

.011 

16 

.133 

33 

.021 

16*4 

.060 

34 

.011 

17 

.009 

14*4  30 

.011 

17*4 

.004 

31 

.033 

18 

.001 

32 

.061 

33 

.020 

34 

.032 

35 

.011 

l5  30 

.003 

31 

.029 

32 

.087 

33 

.039 

C.G. 

WORK  SHI! 

34 

.048 

35  ' 

.018 

xs 

.059 

s? 

Va4 

o 

.006 

S 

.295 

31 

.020 

M 

.468 

32 

.042 

L 

.171 

33 

.059 

XL 

.007 

34 

.070 

35 

.012 

36 

.001 

16  31 

.011 

32 

.021 

33 

.041 

34 

.027 

35 

.025 

36 

.024 

16*4  31 

.002 

32 

.014 

33 

.070 

34 

.040 

35 

.016 

17  33 

.008 

34 

.008 

35 

.009 

36 

.001 

17*4  33 

.003 

34 

.001 

35 

.001 
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MEN'S 


DRESS 

COAT 

ORESS 

TROUSERS 

ORESS 

TROUSERS 

UNDRESS 

TROUSERS 

UNDRESS 

TROUSERS 

(con*  t) 

(con1 t) 

33S 

.004 

27S 

.007 

41R 

.001 

27S 

.004 

42R 

.005 

33R 

.004 

27R 

.007 

41L 

.001 

27R 

.010 

421 

.005 

34S 

.009 

271 

.002 

42R 

.001 

27L 

.003 

44R 

.002 

3«*R 

.015 

27XL 

.001 

42L 

.002 

27X1 

.004 

44l 

.002 

34t 

.004 

28S 

.013 

42X1 

.00  2 

28S 

.016 

35S 

.010 

28R 

.014 

44R 

.002 

28R 

.029 

35R 

.041 

28l 

.004 

281 

.009 

35L 

.010 

28XL 

.002 

28XL 

.004 

36S 

.018 

29S 

.021 

29S 

.025 

36R 

.043 

29R 

.041 

29R 

.028 

36L 

.033 

29L 

.019 

29L 

.012 

36XL 

.010 

29XL 

.002 

29XL 

.007 

37S 

.024 

30S 

.034 

30S 

.032 

37R 

.089 

30R 

.063 

30R 

.100 

37L 

.038 

301 

.041 

301 

.028 

37XL 

.017 

30XL 

.010 

30XL 

.007 

38S 

.017 

31S 

.027 

31S 

.022 

38R 

.095 

3 1 R 

.'>7** 

31R 

.078 

38l 

.032 

31L 

.645 

31L 

.040 

38xl 

.014 

31XL 

.010 

31  XL 

.002 

39S 

.008 

32S 

.027 

32S 

.028 

39R 

.078 

32R 

.080 

32R 

.054 

39L 

.035 

32L 

.016 

32L 

.032 

39XL 

.014 

32XL 

.004 

32XL 

.004 

«tOS 

.014 

33S 

.015 

33S 

.019 

40R 

.042 

33R 

.053 

33R 

.054 

40L 

.050 

33L 

.032 

33L 

.033 

40XL 

.017 

33X4 

.011 

33XL 

.011 

4lS 

.007 

34S 

.011 

34S 

.012 

41R 

.032 

34r 

.055 

34R 

.051 

41L 

.032 

34l 

.038 

34L 

.018 

1*1X1. 

.013 

34XL 

.011 

34XL 

.008 

1*2S 

.003 

35S 

.024 

35S 

.010 

1*2R 

.027 

35R 

.026 

35R 

.035 

1*21 

.031 

35L 

.025 

35L 

.012 

1*2XL 

.008 

35XL 

.005 

35XL 

.009 

*3S 

.003 

36S 

.005 

36S 

.007 

l*3R 

.010 

36R 

.027 

36R 

.038 

«*3L 

.011 

36L 

.020 

36L 

.021 

i*3XL 

.008 

36XL 

.005 

36X1 

.005 

l*l*S 

.002 

37S 

.001 

37R 

.003 

44R 

.009 

37R 

.009 

37L 

.002 

1*1*L 

.006 

37L 

.010 

37XL 

.004 

1*1*XL 

.004 

37XL 

.003 

38S 

.004 

1*5R 

.001 

38S 

.001 

38R 

.020 

45L 

.001 

38R 

.012 

38l 

.007 

i*6$ 

.001 

38L 

.009 

38xl 

.005 

l*6R 

.001 

38xu 

.002 

39S 

.001 

i*6l 

.001 

39R 

.001 

39R 

.003 

l*7R 

.001 

39L 

.004 

39L 

.001 

i*7L 

.001 

39XL 

.002 

39XL 

.003 

i*8R 

.001 

40S 

.002 

40R 

.004 

i*8l 

.001 

40R 

.003 

40L 

.005 

40L 

.003 

40X1 

.002 

40XU 

.002 

42S 

.001 

i 
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MEN'S 


hat  fra^s 

6  % 

.005 

6»A 

.022 

6*1 

.102 

7 

.274 

7'A 

.236 

7  V, 

.221 

7^ 

.033 

7 ‘A 

.091 

7* 

.012 

7V, 

.004 

HAT  COVERS 

6  A 

.035 

6* 

.009 

6  T4 

.055 

6  r* 

.124 

7 

.285 

7  'A 

.144 

7  A 

.218 

7  A 

.066 

7  A 

.050 

7  A 

.012 

7  'A 

.002 

garrison 

HAT 

6  A 

.013 

6  A 

.005 

6  'A 

.052 

6% 

.081 

7 

.189 

7  A 

.233 

7  A 

.247 

7  A 

.077 

7  A 

.077 

7  Vf 

.013 

7  V*, 

.013 

BALL  -GAEL 


6  A 

.005 

6  >A 

.044 

7 

.372 

7  'A 

.405 

7  'A 

.164 

7  V, 

.050 

RAINCOATS 

WORK  JACKETS 

34S 

.005 

32R 

.004 

34R 

.002 

34R 

.070 

34L 

.002 

36R 

.023 

34XL 

.005 

38R 

.225 

36S 

.033 

40R 

.120 

36R 

.061 

42R 

.069 

36L 

.005 

44R 

.031 

36XL 

.002 

46R 

.003 

38S 

.008 

48R 

.001 

38R 

.138 

38L 

.150 

.016 

38XL 

.020 

34L 

40S 

.027 

36L 

.097 

40R 

.146 

38L 

.108 

40L 

.108 

40L 

.112 

40XL 

.018 

42L 

.076 

42S 

.014 

44L 

.033 

42R 

.065 

46L 

.012 

42L 

.075 

42XL 

.013 

44S 

.005 

44R 

.020 

44L 

.040 

44  XL 

.014 

46R 

.007 

46L 

.007 

WHITE 

GLOVES 

46XL 

.003 

.160 

48R 

.003 

SMALL 

48XL 

.004 

MEDIUM  .510 

LARGE 

.330 

BLACK 

GLOVES 

10-L 

.060 

11 -XL 

.530 

12 -XXL  .410 

SWIM  TRUCKS 

small 

.280 

MEDIUM 

.280 

LARGE 

.440 

T-SHIRTS 


XS 

.024 

s 

.262 

M 

.502 

L 

.150 

XL 

.062 

UNDERWEAR 

26 

.013 

28 

.159 

30 

.274 

32 

.205 

34 

.165 

36 

.075 

38 

.055 

40 

.040 

42 

.014 

BLACK  SOX 

SMALL 

.400 

MEDIUM 

.300 

LARGE 

.300 

GYM  SHOES 

6 

.005 

7 

.029 

8 

.125 

9 

.166 

10 

.322 

11 

.228 

12 

.108 

13 

.017 

SPtaSPISPEE^SSPSSPSSpsBFse; 


WOMEN 1  S 


RAINCOATS  HATS 


.010 

•020 

•  005 
•032 

•  032 

•  021 

•  077 

•  02b 

•  041 

•  0=11 

•  10b 

•  073 

•  053 

•  123 

•  OS'* 

•  032 

•  015 

•  122 

•  00b 

•  010 

•  015 

•  OOS 
.015 

•  00b 

•  OOS 


garrison  hat 

204 

•  006 

21 

•  123 

21* 

•  142 

22 

•  22S 

324 

•242 

23 

•  047 

234 

•aas 

24 

•  Q2fi 

COMBO 

HAT 

204 

•OOS 

21 

•  D2S 

214 

•  107 

22 

•  27b 

224 

•  2fa4 

23 

•  210 

234 

•  100 

24 

•oca 

SWEATERS 

s(30-32) 

.310 

M{ 3^-36) 

.570 

L(38-Uo) 

.100 

71(42-44) 

.020 

SHORT  SLEEVE 
BLUE  SHIRT 


13-  28 

13-  30 
134-28 
134-30 
134-32 

14-  30 
14-  32 

14-  34 
144-32 
144-34 
144-3b 

15-  34 
IS  -3b 
15  -38 
lS4-3b 
1S4-3A 
154-40 
lb  -38 
lb  -40 
lb4-40 
lb4"44 


•  ObS 

•  023 

•  017 

•  010 

•  072 

•  027 

•  054 

•ns 

•  007 

•  126 

•  173 

•  020 

•  043 

•  02b 

•  01b 

•  033 

•  DOS 

•  013 
.013 

•  007 

•  005 


LONG  SLEEVE 

BLUF  SHIRT 

13  -28-31 

•  OOS 

13  -30-31 

•008 

13  -30-33 

•ail 

134-38-31 

•02b 

134-32-31 

•  058 

14  -30-31 

•  008 

14  -32-31 

•  030 

14  -32-33 

•  010 

14  -34-31 

•  212 

14  -34-33 

•07S 

14*- 32- 31 

•  032 

144-32-33 

•  034 

144-34-31 

•  200 

144-34-33 

•018 

144-3b-31 

•  054 

144-3b-33 

•  040 

15  -34-31 

•  OOS 

15  -34-33 

•  007 

IS  -3b-31 

•  004 

IS  -3b-33 

•  045 

IS  -38-31 

•  021 

15  -38-33 

•  013 

lS4-3b-31 

•  013 

154-3b-33 

•  01b 

154-38-31 

•  015 

154-38-33 

•  DOS 

154-40-31 

•nos 

154-40-33 

•  OOS 

lb  -42-31 

•  OOS 

lb  -42-33 

•  DOS 

Ib4-4Q-31 

•  DOS 

lb4-42-31 

•  005 

WOMEN'S 


DRESS 

COAT 

TROPICAL  COAT 

DRESS  SKIRT 

DRESS  SLACKS 

UFDRESS  SUCKS 

bS 

•  00b 

bR 

7S 

7R 

AS 

AR 

11 

.005 

•007 

.015 

•  007 
.012 

•  DOS 
.022 
•030 
.030 

•  041 

•  046 

•  0b3 
.065 
.016 

•  ISA 
.031 
.005 

•  0S3 
•020 

•  OS') 

.061 

•  013 
.047 
.010 

•  01b 
.024 
•OOS 

•  03b 

•  Oil 
.005 
.005 

bS 

.010 

?S  .003 

bS 

•  008 

bR 

.005 

bR 

.010 

7R  .004 

bR 

.010 

7S 

.005 

bL 

.010 

?L  .003 

bL 

.005 

7R 

.010 

7$ 

•  005 

AS  .022 

AS 

•010 

AS 

•Oil 

7R 

.013 

AR  -003 

AR 

•  053 

OS 

•ait, 

OL 

os 

Q0 

7L 

.006 

AL  .003 

AL 

•an? 

1 

.005 

AS 

•  007 

OS  .004 

10S 

•  027 

IDS 

.021 

■A 

CM 

AR 

•  0 11 

OR  .007 

10R 

.004 

10R 

•03*1 

IU 

IDS 

10? 

US 

UR 

UL 

12R 

12L 

13S 

13R 

13L 

14R 

14L 

1SS 

15R 

15L 

IbR 

lbL 

1&R 

16L 

2GR 

2a 

2HL 

AL 

•  010 

a  .00b 

ia 

•  010 

10L 

•  084 

IS 

■  006 

IDS  .01b 

10XL 

.007 

US 

•023 

“5? 

.026 

10R  -031 

12S 

.044 

UR 

•  0b4 

a 

.024 

ia  -ooa 

12R 

.002 

UL 

•  015 

las 

.045 

US  .014 

12L 

•  050 

12S 

•  ObO 

10R 

•  047 

UR  >0b3 

12XL 

.014 

1 2R 

•oao 

1QL 

•  Oil 

UL  .036 

14S 

.031 

12L 

■aib 

US 

•  04D 

12S  .003 

14R 

•  ObO 

13S 

•  02b 

Ur 

.041 

12R  .157 

14L 

.101 

13R 

•  Ofll 

UL 

•  035 

12L  .051 

lbS 

•  023 

13L 

.011 

12S 

•  005 

13S  .012 

IbR 

•  071 

ms 

•  020 

12R 

.066 

13R  *0b3 

lbL 

•  15b 

14R 

-100 

12L 

•aib 

13L  .030 

IbXL 

•  01b 

14L 

•  03fl 

13S 

•  013 

14S  .003 

1AR 

.036 

15S 

-014 

13R 

•  002 

14R  .042 

16L 

.034 

15R 

•  ObO 

13L 

.016 

14L  -OOP 

20R 

.00b 

isl 

.033 

14S 

•  027 

15S  .012 

2a 

.015 

lbS 

.024 

14R 

•  050 

1SR  -035 

IbR 

.ObO 

14L 

•  055 

15L  -030 

lbL 

•  004 

15S 

•  010 

lbS  -006 

1AR 

.030 

1SR 

.066 

IbR  -030 

18L 

.020 

15L 

.046 

lbL  .054 

2DR 

.003 

lbS 

•  010 

16S  -000 

2a 

.005 

IbR 

.034 

16R  -000 

22L 

.005 

lbL 

•  032 

16L  .033 

OR 

.024 

IAS 

.008 

20S  .003 

16R 

.005 

20R  .013 

18L 

.030 
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APPENDIX  C 


MEN’S  CLOTHING  SIZE  PROBABILITY  DATA 


ITEM 
Sea  Bags 
Belts 
Buckles 
Watchcap 

Dress  Hat  Insignia 

Garrison  Hat  Insignia 

Name  Tags 

Neck  Tie 

Gold  Shield 

Towels 

Ball  Cap 


Short  Sleeve 
Utility  Shirt 


Long  Sleeve 
Utility  Shirt 


SIZE 

1982  QUANTITY 

5057 

5433 

5829 

4406 

3276 

9893 

11825 

7591 

7302 

20326 

6-1/2 

3 

6-3/4 

511 

7 

2304 

7-1/4 

2092 

7-1/2 

731 

7-3/4 

88 

XS 

148 

X 

4390 

M 

5811 

L 

2083 

XL 

731 

S 

1882 

M 

3389 

L 

1248 

XL 

36 

PROBABILITY 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


.0005 

10892 

.4022 

.3652 

.1275 

.0154 


.0112 
.  3335 
.4415 
.1582 
.0555 


.2865 

.5159 

.19 

.0055 
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ITEM  SIZE 

Black  Gloves  S 

M 

L 

XL 

XXL 

Service  Cap  Crown  6-1/2 

6-5/8 

6-3/4 

6- 7/8 
7 

7- 1/8 
7-1/4 
7-3/8 
7-1/2 
7-5/8 
7-3/4 
7-7/8 

Service  Hat  Frame  6-1/2 

6-5/8 

6-3/4 

6- 7/8 
7 

7- 1/8 
7-1/4 
7-3/8 
7-1/2 
7-5/8 
7-3/4 
7-7/8 

White  Gloves  S 

M 

L 

Black  Socks  M 

L 

Swim  Trunks  S 

M 

L 

XL 


1982  QUANTITY 

PROBABILITY 

300 

.0482 

224 

.036 

300 

.0482 

3792 

.6089 

1612 

.2588 

125 

.0183 

168 

.0245 

356 

.0520 

378 

.0552 

1617 

.2362 

1445 

.211 

1955 

.2855 

413 

.0603 

253 

.0370 

64 

.0093 

39 

.0057 

34 

.005 

3 

.0008 

10 

.0027 

256 

.068 

313 

.0831 

1012 

.2688 

776 

.2061 

1041 

.2765 

191 

.0507 

134 

.0356 

16 

.0042 

13 

.0035 

0 

0 

1090 

.2871 

1746 

.46 

960 

.2529 

21813 

.573 

16236 

.427 

1182 

.2879 

1958 

.4769 

856 

.2085 

110 

.0268 
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ITEM 

Light  Blue  Short 
Sleeve  Shirt 


Garrison  Hat 


Long  Sleeve  White 
Shirt 


SIZE  1982 

QUANTITY 

PROBABi: 

13 

9 

.0007 

13-1/2 

28 

.0022 

14 

1283 

.1022 

14-1/2 

2034 

.162 

15 

3545 

.2823 

15-1/2 

2518 

.2005 

16 

1717 

.1367 

161/2 

1004 

.08 

17 

292 

.0233 

17-1/2 

97 

.0077 

18 

29 

.0023 

6-5/8 

21 

.0051 

6-3/4 

378 

.0921 

6-7/8 

250 

.0603 

7 

1320 

.3185 

7-1/8 

415 

.1001 

7-1/4 

1219 

.2942 

7-3/8 

150 

.0362 

7-1/2 

329 

.0794 

7-5/8 

18 

.0043 

7-3/4 

44 

.0106 

13-29 

0 

_ 

13-30 

2 

.0007 

13-31 

2 

.0007 

13-32 

1 

.0003 

13-33 

0 

— 

13-34 

0 

— 

13-1/2-29 

0 

— 

13-1/2-30 

1 

.0003 

13-1/2-31 

1 

.0003 

13-1/2-32 

34 

.0114 

13-1/2-33 

6 

.002 

13-1/2-34 

0 

— 

14-29 

5 

.0017 

14-30 

5 

.0017 

14-31 

56 

.0188 

14-32 

49 

.0164 

14-33 

68 

.0228 

14-34 

36 

.0121 

14-35 

0 

— 

14-1/2-29 

1 

.0003 

14-1/2-30 

4 

.0013 

14-1/2-31 

61 

.0205 

14-1/2-32 

94 

.0315 
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ITEM 

Long  Sleeve  White 
Shirt  (continued) 


SIZE  1982  QUANTITY 


14-1/2-33  98 
14-1/2-34  103 
14-1/2-35  40 
14-1/2-36  0 

14- 1/2-37  0 

15- 30  22 
15-31  66 
15-32  225 
15-33  130 
15-34  155 
15-35  63 
15-36  22 
15-37  0 
15-38  0 
15-1/2-30  83 
15-1/2-31  39 
15-1/2-32  128 
15-1/2-33  149 
15-1/2-34  275 
15-1/2-35  74 

15- 1/5-36  17 

16- 31  28 
16-32  81 
16-33  126 
16-34  119 
16-35  73 
16-36  36 
16-1/2-32  38 
16-1/2-33  69 
16-1/2-34  80 
16-1/2-35  63 
16-1/2-36  11 

16- 1/2-37  3 

17- 32  9 
17-33  9 
17-34  14 
17-35  17 
17-36  22 
17-37  4 
17-1/2-33  20 
17-1/2-34  13 
17-1/2-35  24 
17-1/2-36  6 


PROBABILITY 

.0329 

.0346 

.0134 


.0074 

.0021 

.0755 

.0436 

.0520 

.0211 

.0074 


.0279 

.0131 

.043 

.05 

.0923 

.0248 

.0057 

.0094 

.0272 

.0423 

.0399 

.0245 

.0121 

.0128 

.0232 

.0268 

.0211 

.0037 

.001 

.003 

.003 

.0047 

.0057 

.0074 

.0013 

.0067 

.0044 

.0081 

.002 
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ITEM 

Drawers  (Skivvies) 


undershirt 

Utility  Jacket 


All  Weather  Coat 
(With  Liner) 


SIZE  1982  QUANTITY 


26 

28 

30 

32 

34 

36 

38 

40 

42 

XS 

s 

M 

L 

XL 

32R 

32L 

34R 

34L 

36R 

36L 

38R 

38L 

40R 

40L 

42R 

42L 

44R 

44L 

44XL 

46R 

46L 

48R 

48L 

34S 
34R 
34L 
34  XL 
36S 
36R 
36L 
36  XL 


22 
1498 
6020 
6983 
5471 
3747 
1316 
664 
16  8 

93 

9079 

14193 

5329 

222 

36 

0 

255 

32 

757 

196 

849 

413 

805 

385 

423 

373 

241 

210 

27 
57 
96 
17 
21 

25 

32 

4 

9 

197 

323 

180 

28 


PROBABILITY 

.0008 

.0579 

.2325 

.2697 

.2113 

.1447 

.0508 

.0256 

.0065 

.0032 

.3140 

.4908 

.1843 

.0077 

.007 

.0494 

.0062 

.1466 

.038 

.1644 

.08 

.1559 

.0746 

.0819 

.0722 

.0467 

.0407 

.0052 

.0110 

.0186 

.0033 

.0041 


67 


ITEM 


SIZE  1982  QUANTITY 


PROBABILITY 


All  Weather  Coat 

38S 

237 

(With  Liner) 

38R 

518 

(continued) 

38L 

228 

38XL 

89 

40S 

117 

40R 

637 

40L 

395 

40  XL 

58 

42S 

98 

42R 

42L 

210 

4  2  XL 

44S 

44R 

113 

44L 

97 

4  4  XL 

81 

46S 

4 

46R 

46L 

46XL 

6 

48S 

0 

48R 

12 

48L 

0 

48XL 

2 

Work  Pants 

27S 

94 

.0054 

27R 

96 

.0056 

27L 

67 

.0038 

27XL 

10 

.0006 

28S 

124 

.0071 

28R 

337 

.0193 

28L 

143 

.0082 

2  8XL 

26 

.0015 

29S 

464 

.0266 

29R 

626 

.0359 

29L 

396 

.0227 

29XL 

62 

.0036 

30S 

0 

— 

30R 

1093 

.0627 

30L 

706 

.0405 

30  XL 

117 

.0067 

3  IS 

480 

.0275 

31R 

1012 

.0581 

31L 

610 

.035 

31XL 

229 

.0131 

68 


ITEM 


SIZE  1982  QUANTITY 


Work  Pants  32S  583 

(continued)  32R  1375 

32L  800 

32XL  0 

33S  0 

33R  1072 

33L  674 

33XL  464 

34S  468 

34R  951 

34L  200 

3  4  XL  0 

35S  231 

35R  491 

35L  413 

35XL  118 

36 S  209 

36 R  801 

36L  397 

36 XL  154 

37S  66 

37R  182 

37L  58 

37XL  119 

38S  72 

38R  193 

38L  255 

38XL  53 

39S  15 

39R  16 

39L  12 

39 XL  53 

40S  24 

40R  75 

40L  44 

40XL  9 

4  2S  15 

42R  43 

42L  12 

4  2  XL  9 

44S  0 

44R  0 

44L  7 

46R  2 

46L  2 


PROBABILITY 

.0334 

.0789 

.0459 


.0615 

.0387 

.0266 

.0269 

.0546 

.0115 

.0133 

.0282 

.0237 

.0068 

.012 

.046 

.0228 

.0088 

.0038 

.0104 

.0033 

.0068 

.0041 

.0111 

.0146 

.003 

.0009 

.0009 

.0007 

.003 

.0014 

.0043 

.0025 

.0005 

.0009 

.0025 

.0007 

.0005 


.0004 

.0001 

.0001 


69 


ITEM 


SIZE  1982  QUANTITY 


Long  Sleeve  Light 
Blue  Shirt 


13-1/2-29 

0 

13-1/2-30 

1 

13-1/2-31 

4 

13-1/2-32 

1 

13-1/2-33 

0 

14-29 

0 

14-30 

54 

14-31 

217 

14-32 

321 

14-33 

312 

14-34 

116 

14-35 

38 

14-1/2-29 

0 

14-1/2-30 

60 

14-1/2-31 

14  3 

14-1/2-32 

457 

14-1/2-33 

575 

14-1/2-34 

330 

14-1/2-35 

10  8 

15-30 

45 

15-31 

176 

15-32 

483 

15-33 

675 

15-34 

774 

15-35 

394 

15-36 

14  7 

15-1/2-30 

26 

15-1/2-31 

130 

15-1/2-32 

488 

15-1/2-33 

722 

15-1/2-34 

742 

15-1/2-35 

629 

15-1/2-36 

159 

16-31 

97 

16-32 

164 

16-33 

346 

16-34 

517 

16-35 

469 

16-36 

30  3 

16-1/2-31 

65 

16-1/2-32 

268 

16-1/2-33 

360 

16-1/2-34 

268 

16-1/2-35 

183 

16-1/2-36 

4 

16-1/2-37 

4 

PROBABILITY 


.0001 

.0003 

.0001 


.004 

.018 

.0277 

.0269 

.01 

.0033 

.0052 
.0123 
.0394 
.0496 
.0285 
.0093 
.00  39 
.0152 
.0417 
.0582 
.0668 
.0  34 
.0121 
.0022 
.0112 
.0421 
.0623 
.064 
.0543 
.0137 
.0084 
.0141 
.0298 
.0446 
.0405 
.0261 
.0056 
.0231 
.0311 
.0031 
.0158 
.0003 
.0003 


70 


ITEM 


SIZE  1982  QUANTITY 


PROBABILITY 


Long  Sleeve 
Blue  Shirt 
( continued) 


Dress  Coat 


Light 


17-32 

19 

.0016 

17-33 

20 

.0017 

17-34 

36 

.0031 

17-35 

10  3 

.0089 

17-36 

0 

— 

17-1/2-32 

3 

.0003 

17-1/2-33 

12 

.001 

17-1/2-34 

25 

.0022 

17-1/2-35 

5 

.0004 

17-1/2-36 

1 

.0001 

18-33 

0 

— 

18-34 

1 

.  0001 

33  S 

6 

.0008 

R 

28 

.0039 

L 

3 

.0004 

XL 

0 

— 

34  S 

6 

.0008 

R 

30 

.0042 

L 

12 

.0017 

XL 

2 

.0003 

35  S 

62 

.0087 

R 

51 

.0071 

L 

12 

.0171 

XL 

13 

.0172 

36  S 

110 

.0154 

R 

169 

.0237 

L 

159 

.0223 

XL 

0 

— 

37  S 

300 

.042 

R 

330 

.0462 

L 

252 

.0353 

XL 

89 

.0125 

38  S 

376 

.0527 

R 

462 

.0647 

L 

348 

.0487 

XL 

75 

.0105 

39  S 

196 

.0274 

R 

434 

.0608 

L 

328 

.0459 

XL 

147 

.0206 

40  S 

154 

.0216 

R 

4  30 

.0602 

L 

385 

.0539 

XL 

140 

.0196 

ITEM 


SIZE  1982  QUANTITY 


PROBABILITY 


Dress  Coat 

41  S 

76 

.0106 

( continued) 

R 

272 

.0381 

L 

295 

.0413 

XL 

46 

.0064 

42  S 

258 

.0361 

R 

313 

.0438 

L 

184 

.0258 

XL 

39 

.0055 

43  S 

26 

.0036 

R 

74 

.0104 

L 

63 

.0088 

XL 

36 

.0050 

44  S 

28 

.0038 

R 

87 

.0122 

L 

92 

.0129 

XL 

36 

.005 

45  S 

5 

.0007 

R 

11 

.0015 

L 

13 

.0018 

XL 

12 

.0017 

46  S 

9 

.0013 

R 

5 

.0007 

L 

15 

.0021 

XL 

6 

.0008 

47  S 

2 

.0003 

R 

1 

.0001 

L 

2 

.0003 

XL 

3 

.0004 

48  S 

1 

.0001 

R 

10 

.0014 

L 

10 

.0014 

XL 

2 

.0003 

Dress  Pants 

27  XS 

0 

— 

S 

31 

.0036 

R 

20 

.0023 

L 

14 

.0016 

XL 

0 

- — 

28  XS 

0 

- — 

S 

154 

.0179 

R 

169 

.0197 

L 

18 

.0021 

XL 

56 

.0065 

72 


ITEM 


1 


ITEM 

SIZE 

1982  QUANTITY 

PROBABILITY 

Dress  Pants 

29  XS 

0 

(continued) 

S 

152 

.0177 

R 

241 

.028 

L 

96 

.0112 

XL 

2 

.0002 

30  XS 

0 

— 

S 

146 

.017 

R 

398 

.0463 

L 

241 

.028 

XL 

18 

.0021 

31  XS 

0 

— 

S 

276 

.0321 

R 

390 

.0454 

L 

30  3 

.0352 

XL 

2 

.0002 

32  XS 

0 

— 

S 

265 

.0308 

R 

614 

.0714 

L 

495 

.0576 

XL 

200 

.0233 

33  XS 

0 

— 

S 

194 

.0226 

R 

468 

.0544 

L 

397 

.0462 

XL 

106 

.0123 

34  XS 

0 

— 

S 

147 

.0171 

R 

450 

.0523 

L 

335 

.0390 

XL 

140 

.0163 

35  XS 

0 

— 

S 

74 

.0086 

R 

379 

.0441 

L 

106 

.0123 

XL 

63 

.0073 

36  XS 

0 

— 

S 

110 

.0128 

R 

289 

.0336 

L 

253 

.0284 

XL 

47 

.0055 

37  XS 

0 

— 

S 

3 

.0003 

R 

252 

.0293 

L 

75 

.0087 

XL 

20 

.0023 

ITEM 


SIZE  1982  QUANTITY  PROBABILITY 


Dress  Pants 
( continued) 


38  XS 

0 

— 

S 

33 

.0038 

R 

93 

.0108 

L 

51 

.0059 

XL 

21 

.0024 

39  XS 

0 

- — 

S 

7 

.0007 

R 

47 

.0055 

L 

23 

.0027 

XL 

4 

.0004 

40  XS 

0 

— 

S 

18 

.0021 

R 

15 

.0017 

L 

2 

.0002 

XL 

21 

.0024 

41  XS 

0 

— 

S 

1 

.0001 

R 

10 

.0011 

L 

0 

— 

XL 

2 

.0002 

42  XS 

0 

— 

S 

1 

.0001 

R 

10 

.0011 

L 

17 

.0020 

XL 

0 

— 

4  3  XS 

0 

— 

S 

0 

— 

R 

2 

.0002 

L 

0 

— 

XL 

1 

.0001 

44  XS 

0 

— 

S 

0 

— 

R 

3 

.0003 

L 

2 

.0002 

XL 

0 

— 

45  XS 

0 

— 

S 

0 

— 

R 

0 

— 

L 

0 

— 

XL 

0 

— 

46  XS 

0 

— 

S 

0 

- — 

R 

2 

.0002 

L 

1 

.0001 

XL 

0 

— 

74 


ITEM 


PROBABILITY 


Dress  Shoes 


SIZE  1982  QUANTITY 


4  N 

0 

4-1/2R 

0 

4-1/2W 

0 

5  N 

0 

5  R 

2 

5  W 

4 

5-1/2N 

0 

5-1/2R 

0 

5-1/2W 

2 

6  N 

0 

6  R 

9 

6  W 

6 

6-1/2N 

2 

6-1/2R 

55 

6-1/2W 

67 

7  N 

2 

7  R 

148 

7  W 

31 

7-1/2N 

6 

7-1/2R 

392 

7-1/2W 

30 

8  N 

2 

8  R 

653 

8  W 

192 

8-1/2N 

2 

8-1/2R 

925 

8-1/2W 

86 

9  N 

2 

9  R 

10  85 

9  W 

147 

9-1/2N 

2 

9-1/2R 

1312 

9-1/2W 

263 

10  N 

2 

10  R 

836 

10  W 

94 

10-1/2N 

2 

10-1/2R 

6  34 

10-1/2W 

127 

11  N 

2 

11  R 

458 

11  W 

125 

11-1/2N 

12 

11-1/2R 

229 

11-1/2W 

133 

.0002 

.0005 


.0002 

.0011 

.0007 

.0002 

.0065 

.0079 

.0002 

.0175 

.0037 

.0007 

.0465 

.0036 

.0002 

.0774 

.0228 

.0002 

.1096 

.0102 

.0002 

.1286 

.0174 

.0002 

.1555 

.0312 

.0002 

.0991 

.0112 

.0002 

.0752 

.0151 

.0002 

.0543 

.0148 

.0014 

.0272 

.0158 


ITEM 

Dress  Shoes 
(continued) 


Safety  Shoes 


SIZE  1982  QUANTITY  PROBABILITY 


12  N 

0 

12  R 

223 

12  W 

56 

12-1/2N 

2 

12-1/2R 

44 

12-1/2W 

14 

13  N 

0 

13  R 

6 

13  W 

4 

.0265 

.0066 

.0002 

.0052 

.0017 

.0007 

.0004 


4  R 

1 

.0002 

4  W 

5 

.0010 

4  XW 

6 

.0012 

4-1/2R 

37 

.0074 

4-1/2W 

27 

.0054 

4-1/2XW 

17 

.0034 

5  XN 

4 

.0008 

5  N 

10 

.0020 

5  R 

5 

.0010 

5  W 

9 

.0018 

5-1/2N 

9 

.0018 

5-1/2R 

14 

.0028 

5-1/2W 

26 

.0052 

6  N 

17 

.0034 

6  R 

38 

.0076 

6  W 

33 

.0066 

6-1/2N 

7 

.0014 

6-1/2R 

61 

.0123 

6-1/2W 

44 

.0088 

7  N 

12 

.0024 

7  R 

175 

.0352 

7  W 

44 

.0088 

7-1/2N 

12 

.0024 

7-1/2R 

221 

.044 

7-1/2W 

36 

.0072 

8  N 

11 

.0022 

8  R 

412 

.0829 

8  W 

19 

.0038 

8-1/2N 

0 

—  —  — 

8-1/2R 

517 

.104 

8-1/2W 

37 

.0074 

9  N 

1 

.0002 

9  R 

582 

.1171 

9  W 

77 

.0155 

9-1/2N 

0 

9-1/2R 

573 

.1153 

9-1/2W 

269 

.0541 

76 


ITEM 


Safety  Shoes 
(continued) 


SIZE  1982 

QUANTITY 

PROBABILITY 

10  N 

0 

— 

10  R 

552 

.1111 

10  w 

67 

.0135 

10-1/2N 

0 

10-1/2R 

345 

.0694 

10-1/2W 

11 

.0022 

11  N 

1 

.0002 

11  R 

206 

.0414 

11  w 

52 

.0105 

11-1/2N 

0 

~  — 

11-1/2R 

161 

.0324 

11-1/2W 

33 

.0066 

12  N 

0 

12  R 

85 

.0171 

12  W 

25 

.0050 

12-1/2N 

0 

12-1/2R 

30 

.0060 

12-1/2W 

30 

.0060 

13  N 

0 

13  R 

2 

.0004 

13  W 

1 

.0002 

13-1/2N 

0 

13-1/2R 

1 

.0002 

Gym  Shoes 


! 


t 


I 


3 

0 

3-1/2 

0 

4 

58 

4-1/2 

79 

5 

96 

5-1/2 

57 

6 

117 

6-1/2 

118 

7 

205 

7-1/2 

231 

8 

414 

8-1/2 

528 

9 

666 

9-1/2 

6  55 

10 

602 

10-1/2 

510 

11 

555 

11-1/2 

202 

12 

126 

12-1/2 

49 

13 

48 

13-1/2 

0 

14 

0 

.0109 
.0149 
.0181 
.0107 
.022 
.022 
.0386 
.0435 
.0779 
.0993 
.125  3 
.12  32 
.1132 
.0959 
.1044 
.038 
.0237 
.0092 
.009 


77 


APPENDIX  D 


WOMEN'S  CLOTHING  SIZE  PROBABILITY  DATA 


ITEM 

SIZE 

1982  QUANTITY 

Utility  Shirt 

XS 

132 

S 

6  00 

M 

337 

L 

80 

Short  Sleeve 

XS 

23 

Work  Shirt 

S 

162 

M 

221 

L 

68 

Short  Sleeve 

8 

5 

White  Shirt 

10 

1 

12 

1 

14 

4 

16 

56 

18 

11 

20 

3 

22 

3 

White  Shirt 

6  S 

84 

Long  Sleeve 

R 

32 

L 

0 

8  S 

108 

R 

84 

L 

36 

10  S 

60 

R 

408 

L 

204 

12  S 

108 

R 

84 

L 

144 

14  S 

60 

R 

756 

L 

120 

16  S 

0 

R 

0 

L 

84 

18  S 

0 

R 

0 

L 

24 

PROBABILITY 

.1148 
.5221 
.29  32 
.0696 

.0485 

.3417 

.4662 

.1434 

.0595 

.0119 

.0119 

.0476 

.6666 

.1309 

.0357 

.0357 

.0350 

.0133 

.0450 

.0350 

.0150 

.0250 

.1703 

.0851 

.0451 

.0351 

.0601 

.0250 

.3155 

.0501 


.0350 


.0110 


78 


ITEM 


SIZE  1982  QUANTITY 


PROBABILITY 


Light  Blue  Dress 
Shirt,  Long  Sleeve 
(continued) 


Gloves,  Black 


14-30-31 

20 

.0100 

-33 

20 

.0100 

32-31 

56 

.0281 

-33 

88 

.0441 

34-31 

106 

.0531 

-33 

79 

.0396 

14-1/2-32-31 

138 

.0692 

-33 

20 

.0100 

-34-31 

265 

.1328 

-33 

48 

.0241 

-36-31 

200 

.100  3 

-33 

102 

.0511 

15-34-31 

53 

.0266 

-33 

61 

.0306 

-36-31 

157 

.0787 

-33 

139 

.0697 

-38-31 

34 

.0170 

-33 

15 

.0076 

15-1/2-36-31 

39 

.0195 

-33 

61 

.0305 

-38-31 

53 

.0266 

-33 

22 

.0110 

-40-31 

43 

.0216 

-33 

20 

.0100 

16-38-31 

9 

.0045 

-33 

10 

.0050 

-40-31 

2 

.0010 

-33 

0 

— 

-42-31 

4 

.0020 

-33 

17 

.0085 

16-1/2-40-31 

0 

— 

-33 

18 

.0090 

-42-31 

0 

— 

-33 

3 

-  0015 

-41-31 

0 

- — 

-33 

7 

.0035 

6 

80 

.1455 

6-1/2 

75 

.1364 

7 

114 

.2073 

7-1/2 

76 

.1382 

8 

85 

.1545 

8-1/2 

120 

.2182 

ITEM 

SIZE  1982  QUANTITY 

PROBABILITY 

Light  Blue 

Dress  Shirt 

13-26 

8 

.0035 

13-28 

92 

.0406 

13-30 

48 

.0212 

13-1/2-28 

96 

.0423 

13-1/2-30 

17 

.0075 

13-1/2-32 

145 

.0640 

14-30 

2 

.0009 

14-32 

102 

.0450 

14-34 

348 

.1535 

14-1/2-32 

36 

.0159 

14-1/2-34 

263 

.1160 

14-1/2-36 

264 

.1165 

15-24 

120 

.0529 

15-36 

299 

.1319 

15-38 

101 

.0446 

15-1/2-36 

104 

.0459 

15-1/2-38 

76 

.0335 

15-1/2-40 

54 

.0238 

16-38 

6 

.0026 

16-40 

24 

.0106 

16-42 

34 

.0150 

16-1/2-40 

10 

.0044 

16-1/2-42 

12 

.0053 

16-1/2-44 

6 

.0026 

Anklets 

5-8-1/2 

396 

.8216 

9-11-1/2 

86 

.1784 

Necktie 

473 

1 

Light  Blue  Dress 

13-26-31 

2 

.0010 

Shirt,  Long  Sleeve 

-33 

0 

-28-31 

N/A 

—  —  " 

-33 

N/A 

—  — — 

-30-31 

N/A 

— — — 

-33 

N/A 

—  — — 

13-1/2-28-31 

N/A 

— — “ 

-33 

N/A 

—  — — 

-30-31 

6 

.0030 

-33 

N/A 

— 

-32-31 

78 

.0391 

-33 

0 

— — — 

80 


ITEM 

All  Weather  Coat 


Slacks,  Work 


SIZE 

1982  QUANTITY 

PROBABILITY 

6  S 

18 

.0271 

R 

10 

.0151 

L 

5 

.0075 

8  S 

20 

.0301 

R 

12 

.0181 

L 

8 

.0120 

10  S 

51 

.0768 

R 

27 

.0407 

L 

3 

.0045 

12  S 

52 

.0783 

R 

88 

.1325 

L 

37 

.0557 

14  S 

42 

.0633 

R 

78 

.1175 

L 

24 

.0361 

16  S 

39 

.0587 

R 

46 

.0693 

L 

36 

.0542 

18  S 

5 

.0075 

R 

28 

.0422 

L 

18 

.0271 

20  S 

0 

— 

R 

3 

.0045 

L 

7 

.0105 

22  S 

2 

.00  30 

R 

2 

.00  30 

L 

3 

.0045 

6  S 

62 

.0234 

R 

17 

.0064 

L 

16 

.0060 

XL 

0 

— 

8  S 

51 

.0192 

R 

127 

.0479 

L 

8 

.0030 

XL 

21 

.0079 

10  S 

113 

.0426 

R 

172 

.0648 

L 

138 

.0520 

XL 

13 

.0049 

12  S 

50 

.0188 

R 

238 

.0897 

L 

144 

.0543 

XL 

57 

.0215 

ITEM 


PROBABILITY 


Slacks,  Work 
(continued) 


Garrison  Hat 


Service  Hat 


SIZE  1982  QUANTITY 


14  S  73 

R  181 

L  251 

XL  41 

16  S  57 

R  228 

L  256 

XL  49 

18  S  i2 

R  100 

L  48 

XL  32 

20  S  1 

R  19 

L  37 

XL  40 

22  S  0 

R  0 

L  0 

XL  2 

20  0 

20- 1/2  N/A 

21  76 

21- 1/2  152 

22  164 

22- 1/2  138 

23  31 

23- 1/2  21 

24  13 

Crown  20  4 

20- 1/2  24 

21  78 

21- 1/2  163 

22  179 

22- 1/2  54 

23  107 

23- 1/2  97 

24  83 

24- 1/2  0 


82 

4 


.0275 

.0682 

.0946 

.0154 

.0215 

.0859 

.0965 

.0185 

.0045 

.0327 

.0181 

.0121 

.0004 

.0072 

.0139 

.0151 


.0008 


.1277 
.2555 
.2756 
.2  319 
.0521 
.0353 
.0218 

.0051 
.0304 
.0989 
.2066 
.2269 
.0684 
.  1356 
.1229 
.1052 


ITEM 

Dress  Coat 


SIZE 

1982  QUANTITY 

PROBABILITY 

6  S 

16 

.0151 

R 

10  3 

.0974 

L 

N/A 

— 

7  S 

N/A 

— 

R 

21 

.0198 

L 

0 

— 

8  S 

12 

.0113 

R 

36 

.0340 

L 

30 

.0284 

9  S 

18 

.0170 

R 

15 

.0142 

L 

13 

.0123 

10  S 

16 

.0151 

R 

N/A 

— 

L 

19 

.0180 

11  S 

1 

.0009 

R 

76 

.0718 

L 

35 

.0331 

12  S 

33 

.0312 

R 

115 

.1087 

L 

38 

.0  359 

13  S 

62 

.0586 

R 

N/A 

— 

L 

32 

.0302 

14  S 

7 

.0066 

R 

79 

.0747 

L 

37 

.0350 

15  S 

6 

.0057 

R 

41 

.0388 

L 

45 

.0425 

16  S 

15 

.0142 

R 

56 

.0529 

L 

15 

.0142 

18  S 

16 

.0151 

R 

12 

.0113 

L 

17 

.0161 

20  S 

N/A 

— 

R 

9 

.0085 

L 

12 

.0113 

22  S 

N/A 

— 

R 

0 

— 

L 

0 

— 

83 


ITEM 


PROBABILITY 


Work  Shoes 


SIZE  1982  QUANTITY 


4A 

1 

4B 

4 

4C 

0 

4D 

0 

4E 

0 

4-1/2A 

1 

4-1/2B 

2 

4-1/2C 

3 

4-1/2D 

3 

4-1/2E 

4 

5AA 

0 

5A 

2 

5B 

8 

5C 

7 

5D 

2 

5E 

3 

5-1/2AA 

0 

5-1/2A 

0 

5-1/2B 

3 

5-1/2C 

13 

5-1/2D 

1 

5-1/2E 

5 

6AAAA 

0 

6AAA 

0 

6AA 

5 

6A 

3 

6B 

2 

6C 

24 

6D 

15 

6E 

20 

6-1/2AAAA 

0 

6-1/2AAA 

0 

6-1/2AA 

0 

6-1/2A 

5 

6-1/2B 

36 

6-1/2C 

42 

6-1/2D 

12 

6-1/2E 

6 

7AAAA 

0 

7AAA 

0 

7AA 

2 

7A 

10 

7B 

15 

7C 

30 

7D 

23 

7E 

20 

.0013 

.0053 


.0013 

.0026 

.0040 

.0040 

.0053 

.0026 

.0106 

.0093 

.0026 

.0040 


.0040 

.0172 

.0013 

.0066 


.0066 

.0040 

.0026 

.0317 

.0198 

.0265 


.0066 

.0476 

.0556 

.0159 

.0079 


.0026 
.0132 
.0198 
.0397 
.0  304 
.0265 


84 


ITEM 


SIZE  1982  QUANTITY 


PROBABILITY 


Work  Shoes  7-1/2AAAA  0 

(continued)  7-1/2AAA  0 

7-1/2AA  0 


7-1/2A 

9 

.0119 

7-1/2B 

34 

.0450 

7-1/2C 

25 

.0331 

7-1/2D 

28 

.0370 

7-1/2E 

16 

.0212 

8AAAA 

0 

— 

8AAA 

0 

— 

8AA 

1 

.0013 

8A 

5 

.0066 

8B 

37 

.0489 

8C 

35 

.0463 

8D 

21 

.0278 

8E 

13 

.0172 

8-1/2AAAA 

0 

— 

8-1/2AAA 

0 

— - 

8-1/2AA 

0 

— 

8-1/2A 

3 

.0040 

8-1/2B 

37 

.0489 

8-1/2C 

29 

.0384 

8-1/2D 

7 

.0093 

8-1/2E 

15 

.0198 

9AAAA 

0 

— 

9  AAA 

0 

— 

9AA 

0 

— 

9A 

5 

.0066 

9B 

21 

.0278 

9C 

24 

.0317 

9D 

10 

.0132 

9E 

7 

.0093 

9-1/2AAAA 

0 

— 

9 -1/2 AAA 

0 

— 

9-1/2AA 

0 

— 

9 -1/2 A 

1 

.0013 

9-1/2B 

1 

.0013 

9-1/1C 

15 

.0198 

9-1/2D 

1 

.0013 

9-1/2E 

3 

.0040 

10AAAA 

N/A 

— 

10AAA 

N/A 

- — 

10AA 

0 

— 

10A 

1 

.0013 

10B 

6 

.0079 

IOC 

1 

.0013 

10  D 

2 

.0026 

10E 

0 

— 

I 

i 

I 


ITEM 

Work  Shoes 
(continued) 


Slacks 


SIZE  1982  QUANTITY 


10-1/2AAAA  0 
1Q-1/2AA  0 
10-1/2B  5 

10- 1/2D  5 
11AAAA  0 
11AA  0 
11B  0 
11D  0 

11- 1/2AA  0 
11-1/2B  1 


6  S 

27 

R 

32 

L 

40 

7  S 

14 

R 

60 

L 

32 

8  S 

2 

R 

80 

L 

64 

9  S 

39 

R 

45 

L 

19 

10  S 

28 

R 

58 

L 

54 

11  S 

75 

R 

22 

L 

86 

12  S 

38 

R 

79 

L 

82 

13  S 

17 

R 

56 

L 

36 

14  S 

35 

R 

76 

L 

86 

15  S 

39 

R 

36 

L 

40 

16  S 

12 

R 

55 

L 

69 

PROBABILITY 


.0066 

.0066 


.0013 

.0164 

.0194 

.0243 

.0085 

.0364 

.0194 

.0012 

.0486 

.0389 

.0237 

.0273 

.0115 

.0170 

.0352 

.0328 

.0456 

.0133 

.0522 

.0230 

.0480 

.0498 

.0103 

.0340 

.0218 

.0212 

.0462 

.0522 

.0237 

.0218 

.0243 

.0073 

.0334 

.0419 
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ITEM 

SIZE 

1982  QUANTITY 

Slacks 

18  S 

34 

(continued) 

R 

L 

25 

41 

20  S 

N/A 

R 

9 

L 

3 

22  S 

0 

R 

0 

L 

0 

Handbags 

562 

Ascots 

998 

Sweater 

30 

8 

32 

64 

34 

N/A 

35 

180 

38 

69 

40 

82 

Skirt 

6  S 

R 

5 

22 

L 

11 

7  S 

5 

R 

7 

L 

2 

8  S 

11 

R 

25 

L 

12 

9  S 

3 

R 

14 

L 

23 

10  S 

21 

R 

19 

L 

18 

11  S 

1 

L 

32 

12  S 

11 

R 

42 

L 

35 

13  S 

5 

R 

31 

L 

84 

14  S 

9 

R 

12 

L 

47 

PROBABILITY 

.0206 

.0152 

.0249 

N/A 

.0054 

.0018 


1.0 

1.0 

.0198 

.1588 

N/A 

.  4466 

.1712 

.2034 

.0071 

.0316 

.0158 

.0071 

.0100 

.0028 

.0158 

.0359 

.0172 

.0043 

.0201 

.0330 

.0302 

.0273 

.0259 

.0014 

.0460 

.0158 

.0604 

.0503 

.0071 

.0446 

.1208 

.0129 

.0172 

.0676 


87 


ITEM 

SIZE  1982 

QUANTITY 

PROBABILITY 

Skirt  (continued) 

15  S 

N/A 

— 

R 

83 

.1194 

L 

7 

.0100 

16  S 

2 

.0028 

R 

24 

.0345 

L 

25 

.0359 

18  S 

1 

.0014 

R 

24 

.0345 

L 

10 

.0143 

2Q  S 

N/A 

— 

R 

3 

.0043 

L 

8 

.0115 

22  S 

1 

.0014 

R 

0 

— 

L 

0 

— — 

Sweater 

Smll  (30-32) 

135 

.1722 

Med  (34-36) 

389 

.4961 

Lg  (38-40) 

136 

.17  34 

XLg  (42-44) 

124 

.1581 

Scarf 

614 

1.0 

Gloves,  White 

6 

99 

.1843 

6-1/2 

66 

.1229 

7 

101 

.1880 

7-1/2 

110 

.2048 

8 

100 

.1862 

8-1/2 

61 

.1136 

Coat,  Light  Blue 

6  S 

N/A 

— 

R 

12 

.0107 

L 

0 

— 

7  S 

31 

.0276 

R 

21 

.0187 

L 

N/A 

— 

8  S 

23 

.0205 

R 

44 

.0392 

L 

9 

.0080 

9  S 

29 

.0258 

R 

31 

.0276 

L 

33 

.0294 

i 

J 

* 


88 


ITEM 

SIZE  1982 

QUANTITY 

PROBABILITY 

Coat,  Light  Blue 

10  S 

40 

.0356 

(continued) 

R 

98 

.0874 

L 

N/A 

—  —  — 

11  S 

44 

.0392 

R 

57 

.0508 

L 

47 

.0419 

12  S 

41 

.0365 

R 

47 

.0419 

L 

41 

.0365 

13  S 

43 

.0383 

R 

43 

.0383 

L 

45 

.0401 

14  S 

12 

.0107 

R 

45 

.0401 

L 

54 

.0481 

15  S 

N/A 

— 

R 

82 

.0731 

L 

27 

.0240 

16  S 

N/A 

— 

R 

18 

.0160 

L 

35 

.0312 

18  S 

10 

.0089 

R 

7 

.0062 

L 

19 

.0169 

20  S 

0 

— 

R 

15 

.0133 

L 

N/A 

— 

22  S 

3 

.0026 

R 

6 

.0053 

L 

9 

.0080 

Hat,  Combo  Service 

20-1/2 

31 

.0440 

20 

1 

.0014 

21-1/2 

76 

.1081 

21 

44 

.0625 

22-1/2 

138 

.1963 

22 

156 

.2219 

23 

110 

.1564 

23-1/2 

105 

.1493 

24 

42 

.0597 

89 


APPENDIX  E 

REGULAR  ENLISTMENTS  -  FY  81 


/  . 


MOUTH 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

TOTAL 

QUOTA 

600 

550 

131 

750 

650 

425 

375 

375 

250 

253 

267 

450 

5076 

CUM 

600 

1350 

1481 

2031 

2681 

3106 

3481 

3856 

4106 

4359 

4626 

5076 

5076 

ENLISTED 

602 

552 

179 

750 

650 

427 

374 

374 

252 

253 

268 

450 

5131 

CUM 

602 

115A 

1333 

2083 

2733 

3160 

3534 

3908 

4160 

4413 

4681 

5131 

5131 

WOMEN 

ENLISTED 

37 

34 

4 

58 

48 

36 

27 

29 

23 

18 

21 

46 

381 

CUM 

37 

71 

75 

133 

181 

217 

244 

273 

296 

314 

335 

381 

381 

MINORITY 

COAL 

108 

99 

32 

135 

117 

77 

68 

68 

45 

45 

48 

81 

923 

CUM 

108 

207 

239 

374 

491 

568 

636 

704 

749 

794 

842 

923 

923 

ENLISTED 

110 

100 

28 

153 

133 

81 

B3 

84 

49 

48 

53 

91 

1013 

Z 

18. 

3  18. 

1  15. 

6  20.4 

20. 

5  19. 

0  22. 

2  22. 

2  19. 

6  18. 

9  20 

20.2 

19.7 

CUM 

no 

210 

238 

391 

524 

605 

688 

772 

821 

869 

922 

1013 

1013 

C  UM  Z 

18. 

2  18. 

2  17. 

9  18.8 

19. 

2  19. 

2  19. 

5  19. 

7  19. 

7  19. 

7  20 

19.7 

19.7 

BLACK 

71 

62 

13 

113 

92 

44 

51 

55 

38 

32 

34 

61 

666 

CUM 

71 

133 

146 

259 

351 

395 

446 

501 

539 

571 

605 

666 

666 

OKI 

8 

6 

2 

9 

2 

7 

8 

5 

2 

4 

6 

59 

CUM 

8 

14 

16 

25 

27 

34 

42 

47 

47 

49 

53 

59 

59 

AM  IND 

A 

7 

1 

5 

5 

5 

6 

4 

2 

4 

4 

6 

53 

CUM 

A 

11 

12 

17 

22 

27 

33 

37 

39 

43 

47 

53 

53 

SP  AM 

27 

25 

12 

26 

34 

25 

18 

20 

9 

10 

11 

18 

235 

CUM 

27 

52 

64 

90 

124 

149 

167 

187 

196 

206 

217 

235 

235 

REC  ONBD 

267 

277 

266 

260 

262 

263 

262 

255 

261 

253 

256 

261 

MIN  REC 

56 

55 

54 

54 

53 

53 

52 

52 

54 

54 

56 

58 

ENLISTMENTS  BY 

CATEGORY 

RECRUITS 

CAPE  MAY 

299 

297 

1 

390 

336 

232 

184 

190 

129 

120 

155 

246 

2579 

ALAMEDA 

2A3 

204 

96 

288 

238 

149 

133 

124 

98 

105 

82 

145 

1905 

TOTAL 

5A2 

501 

97 

678 

574 

381 

317 

314 

227 

225 

237 

391 

4484 

PRIOR  SERVICE 

NON-RA 

TED 

EX-CC 

2 

3 

3 

0 

2 

1 

1 

4 

1 

2 

3 

22 

EX-CGR 

5 

1 

14 

1 

5 

3 

2 

4 

3 

5 

1 

5 

49 

OTHER 

16 

18 

3 

29 

24 

18 

18 

22 

7 

10 

5 

15 

185 

TOTAL 

21 

22 

20 

30 

31 

72 

21 

30 

11 

17 

6 

23 

256 

PRIOR  SERVICE 

RATED 

EX-CC 

31 

12 

32 

17 

28 

16 

18 

22 

9 

9 

13 

19 

226 

EX -OCR 

A 

10 

14 

11 

5 

3 

5 

2 

2 

1 

57 

OTHER 

2 

7 

16 

14 

12 

5 

13 

6 

5 

2 

10 

16 

108 

TOTAL 

37 

29 

62 

42 

45 

24 

36 

30 

14 

11 

25 

36 

390 

APPENDIX  F 

REGULAR  ENLISTMENTS  -  FY  82 


MOKTH 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

TOTAL 

QUOTA 

450 

450 

150 

450 

‘450 

450 

420 

360 

220 

356 

356 

354 

4466 

CUM 

450 

900 

1050 

1500 

1950 

2400 

2820 

3180 

3400 

3756 

4112 

4466 

4466 

ENLISTED 

450 

452 

150 

450 

450 

452 

419 

361 

220 

366 

365 

362 

4497 

CUM 

450 

902 

.1052 

1502 

1952 

2404 

2823 

3184 

3404 

377 

4135 

4497 

4497 

WOMEN 

ENLISTED 

30 

40 

1 

53 

51 

49 

56 

49 

26 

54 

•  37 

40 

486 

CUM 

30 

70 

71 

124 

175 

224 

280 

329 

355 

409 

446 

486 

486 

MINORITY 

COAL 

61 

81 

28 

81 

81 

81 

76 

65 

40 

64 

64 

64 

806 

CUM 

81 

162 

190 

271 

352 

433 

509 

574 

614 

678 

742 

806 

806 

ENLISTED 

103 

98 

29 

95 

77 

87 

94 

89 

59 

101 

92 

91 

1015 

z 

23 

21. 

7  19. 

3  21. 

1  17. 

1  19. 

3  22. 

4  24. 

7  26.8 

27. 

6  25 

25 

22.6 

CUM 

103 

201 

230 

325 

402 

489 

583 

672 

731 

832 

924 

1015 

1015 

CUM  Z 

23 

22. 

3  21. 

9  21. 

6  20. 

6  20. 

3  20. 

7  21. 

1  21.5 

22. 

1  22. 

4  22.6 

22.6 

BLACK 

65 

61 

17 

61 

47 

57 

64 

53 

33 

67 

51 

52 

628 

CUM 

65 

126 

143 

204 

251 

308 

372 

425 

458 

525 

576 

628 

628 

ORI 

6 

2 

2 

4 

1 

2 

4 

2 

0 

2 

6 

5 

36 

CUM 

6 

8 

10 

14 

15 

17 

21 

23 

23 

25 

31 

36 

36 

AM  IND 

9 

10 

2 

8 

7 

10 

8 

11 

12 

10 

10 

11 

108 

CUM 

9 

19 

21 

29 

36 

46 

54 

65 

77 

87 

97 

108 

108 

SP  AM 

23 

25 

8 

22 

22 

18 

18 

23 

14 

22 

25 

23 

243 

CUM 

23 

48 

56 

78 

100 

118 

136 

159 

173 

195 

220 

243 

243 

EEC  ONBD 

261 

263 

264 

269 

268 

260 

233 

226 

224 

213 

216 

215 

MIN  REC 

58 

59 

60 

60 

61 

58 

58 

59 

55 

54 

55 

56 

ENLISTMENTS  BY 

'  CATEGORY 

RECRUITS 

CAPE  MAY 

231 

244 

2 

260 

276 

450 

419 

361 

220 

350 

345 

332 

3490 

ALAMEDA 

157 

132 

98 

164 

165 

0 

0 

0 

0 

0 

0 

0 

716 

TOTAL 

388 

376 

100 

424 

441 

450 

419 

361 

220 

350 

345 

332 

4206 

PRIOR  SERVICE 

NON-RATED 

EX-CC 

2 

1 

5 

6 

1 

2 

3 

5 

25 

EX-CCR 

4 

2 

3 

2 

2 

4 

7 

24 

OTHER 

18 

19 

4 

5 

5 

l 

5 

10 

69 

TOTAL 

24 

22 

12 

13 

6 

1 

4 

12 

22 

118 

PRIOR  SERVICE 

RATED 

EX-CC 

24 

30 

12 

11 

1 

l 

6 

4 

6 

95 

EX-CCR 

0 

8 

13 

0 

1 

4 

4 

0 

30 

OTHER 

14 

16 

13 

2 

1 

0 

0 

2 

48 

TOTAL 

38 

54 

38 

13 

3 

l 

10 

8 

8 

173 

91 
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